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Capital expenditure decisions are dynamic, long range
decisions, dealing with an uncertain future. A major
investment decision could have a critical impact on a firm's
profitability, growth and survival. A bad decision may be
difficult to rectify and could affect a firm's capacity for
undertaking Investment or financing opportunities for some
time in the future. Hence, additional information might
valuably assist a firm's management to successfully
accomplish this difficult task.
From a theoretician's point of view, the practical
application of less than the "best" decision making
procedure to the capital expenditure process would result In
an Inefficient use of a firm's capital resources thereby
precluding the maximization of its future wealth. However,
the simplifying assumptions made by a theoretician to
facilitate the development of a decision procedure could so
restrict the scope of that criterion as to make it a tool of
limited practical effectiveness.
Much academic interest and debate has been devoted to
the theoretical differences between various capital
expenditure decision making procedures, however, little
attention has been paid to translating them into operational
procedures and determining their practicability and

effectiveness. Implicit to the translation of these
theories into operational procedures is the requirement to
consider the environmental factors and peripheral practical
problems that may affect them.
Perhaps the most difficult practical problem is that of
generating promising investment and financing opportunities.
The most sophisticated and carefully designed capital
expenditure decision making procedure would be of little
value without good investment proposals.
Inherent to the process of originating and comparing
Investment proposals is the problem of making reliable
forecasts on the basis of currently observable data.
Investment decisions may only by chance be better than the
forecasts upon which they are based.
Another practical problem is that of putting Into
practice the administrative procedures deemed essential to
the successful application of any capital expenditure
decision process. This includes procedures for generating
investment and financing proposals/ estimating the relevant
future cash flows/ reviewing each proposal and accepting or
rejecting it/ and conducting post-audits of past capital
expenditures to determine the effectiveness and possible
bias In the forecasting process.
Assuming that these practical problems are solvable/
then the need exists for methods to compare the
effectiveness of various decision procedures in an
operational environment/ taking into consideration those

factors unique to that environment. A literature search
produces no evidence that the operating environment and
peripheral practical problems of firms have ever been
considered in detail. This is significant since their net
effect on the capital expenditure process could be of such
consequence that the practical value of most analytical
hypothesis would be severely limited.
Prior to the advent of computer simulation/ there was
no viable method for pursuing such a study. With its
inception/ the requisite facilities and knowledge may now be
available for fulfilling this need. However/ until recently
there were still no methods which would allow a firm's
management to compare the relative effectiveness of some of
the well known capital expenditure decision making
procedures under controlled conditions while taking into
consideration the expenditure environment and the factors
affecting them. Two possible reasons that such instruments
were not developed sooner are the relative newness of
computer simulation techniques and the lack of empirical
data describing actual capital expenditure processes.
A method may now exist for accomplishing this task
since a computer program was recently developed by Parra for
simulating a firm's financial decisions over time (19). The
lack of empirical data describing actual processes forced
Parra to make assumptions about its characteristics. Hence/
the successful testing and practical application of his
model depends upon the collection of information for

validating the assumptions on which it is based.
The primary objective of this research effort was to
investigate in depth capital expenditure processes in
industry, the environments in which they are applied / and
the peripheral practical problems affecting these processes.
The purpose of such a study was to obtain the empirical data
needed to evaluate the practicability and effectiveness of
various capital expenditure decision making procedures and
to provide useful information for future efforts in this
area. In order to accomplish this objective, It was
necessary to devise a data collection process.
A secondary objective was to use the empirical data
collected to validate Parra's model. Successful accomplish-
ment of this task could result in this model being available
to assist businessmen to allocate their capital more
efficiently. Should it be impossible to validate this
model, sufficient information should be available to suggest
the need for further testing and evaluation.
An additional task was to evaluate Oakford's proposed
method for quantitatively estimating a firm's investment
function and using it to determine the marginal growth rate
(16). Such an undertaking is significant because of the
importance of this rate to those decision procedures that
take into account the time value of money. However, it does
not represent a major digression from the foregoing research
objectives since Oakford's investment function is
characteristic of Parra's distribution of investment

opportunities and the empirical data required to verify both
methods is basically the same.
The ensuing presentation includes as chapters two, three
and four a review of t fie literature,, a discussion of the
models being evaluated, and a description of the data
collection process devised to obtain the requisite
information. This is followed by chapters five and six
which discuss the practicability of the models being
validated based on the results of the survey and a general
analysis of current capital expenditure procedures and
practices in industry. Chapter seven contains conclusions
and suggestions for further research.
Finally, in the appendices are the interview guide used
during the survey of industry and the tables of empirical
data used to estimate the investment functions of the firms
that were studied in depth.

CHAPTER I I
REVIEW OF THE LITERATURE
The following review of the literature includes only a
small sample of the many of books and articles available on
capital budgeting. The specific topics deemed relevant to
the development of this dissertation are:
. Procedures for Engineering Economy and Capital
Budget i ng
. Procedures for Determining a Firm's Acceptance
Cr i ter ion
• Capital Expenditure Decision Making Procedures and
Their Effectiveness
2.1 Procedures for Engineering Economy and Capital Budgeting
Much of the controversy ?n the literature of capital
budgeting regarding the comparison of various capital
expenditure decision making procedures could be attributed
to the fact that some authors have either failed to
explicitly state their assumptions or adequately describe
the investment situation visualized. This problem may have
been further abetted by authors that have not clearly
distinguished among a measure of worth, a decision
criterion, and a procedure for capital budgeting.
In this review, an effort will be made to Identify the
investment or decision situation, describe a measure of
worth with respect to this condition, and define the
decision criteria for applying the measure of worth in such
6

an environment. This deliberation will consider neither
those criteria developed for decisions under uncertainty nor
will it include those based on subjective considerations
such as "managerial Insight" or "hunch" decisions. Instead,
the discussion will be limited to the investment situations/
measures of worth, and capital budgeting procedures deemed
essential to the development of this dissertation.
The hypothetical investment decision situations in
which the measure of worth and decision criteria are applied
can be categorized as: independent decisions, choices among
alternatives, and capital budgeting.
"Two investment proposals j and k are said to be
independent of each other if the decision to accept or
reject proposal k would not be influenced by a prior
decision to accept or reject proposal j, and vice versa"
(16). In an independent decision situation the measures of
worth to be reviewed will lead to the same decisions.
Consequently, the order in which proposals are evaluated and
decisions are made is unimportant.
In a decision about a set of mutually exclusive
proposals "the selection of one proposal precludes the
selection of any other proposal from the group" (16). A
decision among mutually exclusive proposals can be reduced
to a sequence of independent decisions about pairs of
alternatives. Hence, the measures of worth to be reviewed
will still lead to the same decision and the order of
decisions remains unimportant.

A capital rationing environment exists anytime the
demand for capital exceeds the funds available. In such an
environment proposals that might otherwise be economically
Independent may now be dependent to the extent that
acceptance of some may preclude the acceptance of others due
to the limited availability of funds.
A capital budgeting decision can be reduced to a
decision about a set of mutually exclusive proposals.
Hence/ again the measures of worth should lead to the same
decision and the order of decisions remains unimportant.
The terms deemed necessary to describe the investment
situation In which the measure of worth and decision
procedure are to be applied have been discussed. Hence/ it
Is now possible to consider the pertinent measures of worth
followed by an examination of the decision criteria
corresponding to each of the foregoing investment
situations. The notation to be used in the ensuing text is
included in Table 2,1.
2.1.1 Measures of Economic Worth
The decision to accept or reject a capital expenditure
or financing proposal in a particular decision situation
should be based on the value of Its measure of economic
worth. The assumption is that the cash flows describing a
proposal are either known with certainty or can be
described as expected values over its economic life.
The measures of worth that take Into consideration the






j An Index representing the proposals included In a
schedule of investment proposals.
s(j,t) Prospective net cash flow for proposal j at time t.
s(j,t) greater than zero implies that cash has
been received by the decision maker.
s(j,t) less than zero implies that cash has been
disbursed by the decision maker.
H The decision maker's horizon time.
n(j) Economic life of proposal j which is defined to be
the period of time over which proposal j promises
to be most economical.
g(j) The prospective growth rate of an investment
proposal or the prospective interest rate of a
borrowing proposal.
m Marginal growth rate of the decision maker.
idelta Growth rate on highly liquid investments.
N Number of years for which historical capital
expenditure information exists.
Te entier(T)
K(j/T) Capital function which represents the unamoritlzed
capital in investment proposal j at time T or
the unpaid balance for the borrowing proposal j
at time T.
Te
K( J' T) = Xr s( J' t) * (1+g( -i )) ** (T~ t)
t =
X An Index on the combinations of proposals that can
be formed from the proposals in the total
schedule of investment proposals.
X(j) X ( j ) = 1 if proposal j is included in combination X,
otherwi se X( j ) =0.
* Mu 1 1 i pi i cat i on
** Exponentiation

computation or as their acceptance criterion. This rate has
the names cost of capital (22), minimum acceptable rate of
return (5), cutoff rate ill), or marginal growth rate (16)
depending on the author. Henceforth, It will be referred to
as the marginal growth rate m and for the time being it w? 1
1
be assumed that it is known. Consideration of procedures
for its determination and the possible consequences of
errors in its estimation will be postponed until the
measures of worth and decision procedures have been
di scussed.
In the literature and in current business practice,
each of the measures of worth to be reviewed has its
advocates and frequently one is used in conjunction with
another. Unfortunately, some confusion may arise in this
review as a consequence of the varying definitions and names
used both in industry and the literature to describe these
measures.
2.1.1.1 "Simple" Payback Period
The "simple" payback period Is a very popular method
that is described as the length of time required to recover
the original investment. It Is commonly defined as the
ratio of the initial investment to the estimated returns per
period, however numerous alternative methods for estimating
i t exist (1), (3), (8).
The "simple" payback period has the virtue of extreme
simplicity. Furthermore, it promotes the liquidity of the
firm and is regarded as a fair Indicator of a proposal's
10

risk. On the other hand, It is considered to be lacking in
two important respects as a satisfactory yardstick for
comparing investment and financing proposals. First,
liquidity may be emphasized at the expense of profitability
since It fails to give consideration to any cash flows after
the payback date. Secondly, it considers only the recovery
period as a whole, Ignoring the magnitude and timing of cash
flows during and after the payback period (1), (3), (8),
(27).
2.1.1.2 "Discounted" Payback Period
The "discounted" payback period Is a measure of worth
found to be widely used in industry. It is most commonly
characterized as the minimum time that a project has to
operate to recover the original investment plus a stipulated
return on the unrecovered portion of the investment. This
return is usually referred to as the cost of the capital
Imputed to the investment. The "discounted" payback period
Is usually determined by computing the period of time
required to make the present value of the net after tax cash
flows equal to zero using the stipulated return as the
discount rate.
The ensuing discussion will review various measures of
worth that take into consideration both the magnitude and
timing of future cash flows. In an environment where
capital value is dependent on time such a concept is
considered to reflect more accurately the true worth of
future cash flow streams.
11

2.1.1.3 Prospective Net Value
The prospective net value, V( j ,m, i de 1 ta, H) , of a
proposal j at the decision maker's horizon time H is
defined by the relationship (16):
V(j,m, idelta, H) = s( j , 0) *( 1+
i




H is the furthest time at which the decision will have
consequences; m is the decision maker's marginal growth
rate; and idelta is the growth rate on the highly liquid
investments available to the firm. V( j ,m, i del ta, H) is the
prospective net value in the sense that it is an estimate of
the future value of the net benefits to be realized as a
consequence of accepting proposal j.
This measure was derived to facilitate the maximization
of the decision maker's future wealth insofar as it can be
affected by the present decision. Several other supposi-
tions were made regarding the investment situation visual-
ized. First, capital expenditure decisions are assumed to
be made at regular intervals in tine, periodically. The
reasonableness of this assumption appears to be corroborated
by Parra's test results which indicate an economic advantage
in annual decision making vis-a-vis sequential decision
making (19). Secondly, any unallocated capital is assumed
to be invested in highly liquid investments at the growth
rate idelta until the next decision time. Lastly, it is
possible to estimate the firm's marginal growth rate m.
12

2.1.1.1* Prospective Present Worth
The demand for methods to facilitate the comparison of
capital expenditure proposals appears to have stemmed from
the businessman's desire to efficiently allocate his firm's
capital resources in order to maximize its future wealth.
The decision maker undertakes this effort by appropriating
his current capital resources in hopes of receiving future
Incremental revenues as a consequence of making these
present expenditures. Even though current investments
affect the firm's future wealth and the ultimate goal is
assumed to be the maximization of this wealthy the
theoretician has typically found it more convenient to deal
with present values.
The present value theory involves a translation of
future values into their present equivalent amount. Such a
translation facilitates the comparison of the current
outlays required by an investment and the future benefits
expected to be realized by putting the two on a comparable
basis. In the case of prospective present worth/ this
involves a translation of a proposal's prospective net value
into its present equivalent amount. This is accomplished by
multiplying the prospective net value by the positive
constant l/(l+m)**H. Hence, the prospectice present worth,
P( j ,m, i del ta), of a proposal j at the present decision time
is equivalent to its prospective net value at time T=0 (16).
That is:
P(j,m, idelta) = V( j ,m,
i
del ta, H) /( 1+m) **H
13





y^s( j, t)/( l+m)»*t
t = l
The literature of capital budgeting has concerned
Itself with the net present value concept as a means for
comparing the economic merit of alternative capital
expenditure proposals or sets of proposals. However / little
attention has been given to developing the relationship
between the businessman's objective of maximizing his firm's
future wealth insofar as it is affected by the present
decision and the present value concept. Consideration of
this controversial and difficult subject will not be
included in this dissertation. The interested reader is
referred to Oakford (16) for such a discussion.
2.1.1.5 Net Present Value
The net present value of a proposal j is defined to be
the net of the present values of all future cash outflows
and inflows when discounted to the present decision time
(t=0) using i* as the discount rate (1), (5). The net




The principal difference between prospective present
worth and net present value is that the former implicitly
assumes that the money left after all investments are
financed would be invested at Idelta until the next decision
time and at m thereafter. On the other hand, net present
Ik

value implies that money left on hand at the current
decision t i me can be invested at i* immediately. Thus / net
present value is a special case of prospective present worth
where I* = m = idelta or where the time between successive
investments t is negligible.
The relationship between the prospective present worth
of a proposal j and its net present value is:
P(j / m / m) - P( j,m, idel ta) - s ( j , 0) *(m-i del ta) /( 1+m)
2.1.1.6 Benef 1 t Cost Ratio
The benefit cost ratio has received much recognition
and usage/ particularly in the public sector. It is defined
as the ratio of the present values of all future net cash
inflows to all future net cash outflows when discounted at
the firm's marginal growth rate m (16). It is important
that the net cash flows be uniquely defined to insure the
accuracy of this measure.
B/C = B(j,m, Idel ta,0)/C(j,m, Idel ta,0)
In this case/ B( j,m, idel ta, 0) represents the prospec-
tive present worth of all future receipts and C( j ,r,-\, i del ta, 0)
the prospective present worth of all future disbursements.
From the preceeding definitions we observe that:
P(j,m, idelta) = B( j,m, I del ta, 0) - C(j,m,i ta,G)
2.1.1.7 The Prospective (Capital) Growth Rate of Proposal i
This measure is usually defined as the rate of return
15

that makes the present value of the positive cash flows
equal to the present value of the negative cash flows (1),
(5), (16), (17), (27). It has the names rate of return (5),
time-adjusted rate of return (8), yield of an investment (1),
or internal rate of return (27) depending upon the author.
The def i ni t i on is:
n(j)
g(j»{ g }2^s(j,t)/(l+g)**t =
t =
For an investment proposal g(j) represents the growth
rate of the unamoritized capital and for a borrowing
proposal g(j) represents the rate at which interest accrues
on the unpaid balance.
Oakford further qualifies the definition of the
prospective growth rate g(j), in that g(j) exists if and
onl y if:
1. There is a g(j) greater than or equal to zero such
that K(j,H) = 0.
2. The proposal Is identifiable as either an increment
of investment or an increment of borrowing.
a. A proposal j represented by a cash flow series
s(j,t) represents an increment of investment
if:
(1) s(j,Q) is less than zero.
(2) There exists a g(j) greater than zero such
that K(j,H) equals zero. Thus K(j,T)
equals zero for T greater than H since
s(j,t) equals zero for t greater than H.
1G

(3) K(j,T) Is greater than or equal to zero
for all T.
b. A proposal j represented by a cash flow series
s(j,t) represents an Increment of pure
borrowing if:
(1) s(j,0) is greater than zero.
(2) There exists a g(j) greater than zero such
that K(j,H) equals zero.
(3) K(j,T) Is less than or equal to zero for
al 1 T.
2.1.2 Dec? sion Cr ? ter ? a
The measures of a proposal's economic worth have been
reviewed. Hence, it is now feasible to proceed with the
review of the applicable decision criteria for each
particular Investment or decision situation. An assumption
to be used throughout the ensuing discussion is that the
acceptance criterion are known. Consideration of the
problems associated with their estimation will be postponed
until the decision procedures have been reviewed.
2.1.2.1 Decision Criteria for Independent Proposals
The following decision criteria for accepting or
rejecting capital expenditure proposals are specifically
for the decision situation where the decision maker will be
faced with one or more independent proposals.
2.1.2.1.1 Payback Period
Both measures of worth using the payback period concept
17

adhere to the same decision procedure for independent
proposals. That I s, compute the payback period for each
proposal and compare it to the firm's criterion payback
period. If a proposal's payback period is less than the
criterion, then it should be accepted, otherwise, it should
be rejected (8).
2.1.2.1.2 Prospective Net Value
Since prospective net value and prospective present
worth can be used interchangeably and net present value is a
special case of prospective present worth, all adhere to the
same decision criteria for independent proposals. That Is,
compute the value of the measure of worth for each proposal
and compare it to zero. If the resulting value is greater
than zero, then the proposal should be accepted, otherwise,
it should be rejected (16).
2.1.2.1.3 Benef i t Cost Ratio
The relationship established between the benefit cost
ratio of a proposal and its prospective present worth
coupled wi th the foregoing decision procedure for
prospective present worth leads to the following decision
criteria. If the benefit cost ratio is greater than one,
then the proposal should be accepted, otherwise, it should
be rejected (5), (16).
A criticism of the measures of worth prospective net
value, prospective present worth, net present value and
benefit cost ratio is that an estimate of m must be made
18

prior to their computation, whereas it does not have to be
explicitly known to compute a proposal's prospective growth
rate. However, implicit to the proper application of these
measures of worth in a particular investment situation is
the knowledge of this rate, as well as the ability to
measure the sensitivity of all decisions to variations in it
(27).
2.1.2.1.U Prospective Growth Rate
The decision procedure generally employed with this
measure of worth is to compute a proposal's prospective
growth rate and compare it to the the firm's marginal growth
rate m. If the growth rate is greater than m, then the
investment proposal should be accepted, otherwise, it should
be rejected.
The use of this measure of worth has fallen under
severe criticism because of the complications arising from
having more than one , or none at all, element in the set
g(j). This situation arises only if the cash flow series
s(j,t) representing the proposal j cannot be identified as
either an increment of investment or an increment of
borrowing. Attempts to eliminate this problem by using dual
reinvestment rates to represent the separation of the cash
flow series into increments of borrowing and investment has
received much attention in the literature (5), (9), (12),
(14), (23), (24), (25).
Oakford's definition of a proposal's prospective growth
rate acknowledges the potential existence of this
19

complication and describes the decision procedure to be used
should such a situation arise (16). If the prospective
growth rate g(j) exists and the proposal j i s an increment
of investment, K(j / T) Is greater than or equal to zero for
all T, then the proposal j should be accepted if g(j) is
greater than m, otherwise, it is rejected. If the proposal
j is an increment of borrowing, K(j,T) is less than or equal
to zero for all T, then the proposal should normally be
accepted if g(j) is less than m and rejected otherwise. If
the proposal j is identifiable as neither an increment of
Investment nor as an increment of borrowing, K(j,T) changes
sign, then the measure of worth prospective growth rate can
not be used to make a decision even if it is uniquely
defined (16).
2.1.2.2 Decision Criteria for Mutually Exclusive Proposals
It has been argued by some theoreticians that the
measures of worth prospective growth rate and net present
value can yield contradictory results when the relative
merits of alternative proposals are being considered (12),
(14), (23), (27). They have declared that this difference
is a result of the implicit assumptions about the
reinvestment rates used for intermediate cash flows for each
of these measures.
The confusion appears to have resulted because
theoreticians failed to recognize that the fundamental
principle when evaluating alternative capital expenditure
proposals is that a decision should be based on their
20

prospective differences. If the measures of worth and
decision criteria are applied to the incremental cash flow
series representing the prospective differences between the
alternatives being evaluated/ then the controversy
disappears (16).
For prospective net value/ prospective present worth
and net present value this incremental analysis does not
have to be explicit since these measures are additive. On
the other hand/ prospective growth rate and benefit cost
ratio are not additive. Hence/ both require an explicit
incremental analysis to be performed. An additional
requirement when using prospective growth rate as a measure
of a proposal's economic worth is that the incremental cash
flow series must be identifiable as an increment of
investment or as an increment of borrowing (16).
Consider two alternative proposals A and B described by
the cash flow series s(A/t) and s(8/t) respectively. Then
the incremental cash flow series/ s(B-A,t), representing the
prospective differences between A and B is:
s(B-A/ t) = s(B/ t) - s(A/ t)
or, equ i va 1 ent 1 y
s(B/ t) = s(A, t) + s(B-A/ t)
which emphasizes that the cash flow series for proposal B,
s(B/t)/ is a composite of the cash flow series for proposal
A/ s(A/t)/ together with the separable incremental cash flow
21

ser i es, s( B-A, t)
.
It follows from the foregoing definitions of the
measures of worth that:
P(B-A,m, Idel ta) 3 P( B,m, i del ta) - P( A, m,
i
del ta)
Similar relationships exist for prospective net value
and net present value which indicates that the property of
additivity is characteristic of these measures of worth.
Let
B(j ) =• B( j,m, idel ta,0)
C( j) C(j,m, idel ta,Q)
then
B(B-A)/C(B-A) * B(B)/C(B) - B(A)/C(A)
s Imi lar 1
y
g(B-A) 4 g(B) - g(A)
since the prospective growth rate and benefit cost ratio
are not addi ti ve.
The decision about the incremental cash flow series
s(B-A,t) is an Independent decision. Acceptance of s(B-A,t)
implies acceptance of proposal B and rejection of s(B-A, t)
is equivalent to the acceptance of proposal A.
The concept of performing an incremental analysis for
the payback period measures of worth was not found in the
literature nor was it observed in industry.
22

Some theoreticians argue that N pairwlse comparisons
are required to make a decision about a set of N mutually
exclusive proposals. Actual 1 y, it takes N-l independent
decisions to find the "best" proposal. The Nth comparison
would be to determine the acceptability of the "best"
alternative. The order of the N-l comparisons would not be
important because the decisions about the incremental cash
flow series, s(B-A,t), are independent decisions.
2.1.2.3 Procedures for Capital Budgeting
The administrative procedures established for
allocation of a firm's limited capital resources may affect
the results obtained from the use of a particular measure of
worth. If a firm allocates its capital sequent i al 1 y, as
Investment opportunities arise, then the previously defined
decision procedures are directly applicable. In this case,
the budget limit would be reached when an incremental
Investment leaves insufficient capital for any additional
investments. Investment opportunities generated thereafter
would either be batched, accumulated until additional funds
became available, or rejected because of insufficient funds.
Whenever a batch of investment proposals is
accumulated, which may be the result of either the
sequential allocation of the firm's limited capital
resources or because of the decision by the firm to make
decisions periodically, then a budget restriction may create
an economic dependency among otherwise independent
proposals. In any case, it is assumed that the rational
23

decision maker typically wants to select the subset of
investment proposals that promises to maximize the future
wealth of his firm. Conceptua 1 1
y
/ the capital budgeting
decision can be regarded as a choice among the complete set
of mutually exclusive feasible solutions/ i.e./ the
combinations of proposals that satisfy all restrictions.
In his well known book/ Joel Dean has suggested a
capital budgeting procedure for allocating a firm's capital
resources in a capital rationing environment with periodic
decision making (3). His procedure requires a firm to
construct its demand for capital curve by computing the
prospective growth rates for all foreseeable investment
opportunities and rank them in decreasing order with respect
to their growth rate while cumulating the amount of capital
that can be invested at each growth rate. The firm then
undertakes investment opportunities as long as the
prospective growth rate of the proposal under consideration
is greater than the firm's marginal growth rate.
Dean's procedure has received much criticism for
failing to consider the problem of multiple growth rates,
for failing to define rules for handling sets of mutually
exclusive proposals/ and for the implicit assumptions about
the reinvestment rate for intermediate cash flows. More
generally/ his procedure is criticized for failing to
maximize the firm's objective function (12). Equally
significant are the limitations imposed as a consequence of
the assumption requiring that the future cash flow series be
2k

known with certainty (29). Never thel ess, it has still been
widely used and has been modified to be a capital budgeting
procedure using payback period, benefit cost ratio, and net
present value as the measure of worth,
A method similar to Dean's is Oakford's rank on growth
rate (ROGR) (16). The difference between ROGR and Dean's
method is that ROGR permits successive proposals to be
selected until the budget is exhausted. Consequently, it is
not necessary for the decision maker to know his marginal
growth rate.
Other methods for capital budgeting have been developed
that reduce the limitations of Dean's approach. One method
in this category proposed by Weingartner that uses a linear
programming approach to solve the capital budgeting problem
formulated by Lorie and Savage is (12), (28), (29):
maximize ]Px( j )*NPV( j )
J
subject to Y^X(j )*C(j, t) ^C(t)
J
where
X(j) = 1 if project j is accepted and otherwise
C(j,t) is the initial cash outlay for proposal j at
time t
.
C(t) is the budget limit for time t=0, 1, 2, . . . , n.
In the development of the foregoing model, Weingartner
assumes implicitly that all cash released by the decision




On the other hand / the objective of another model
developed by Weingartner, his basic horizon model, is to
maximize the firm's value as of some future terminal point
which he calls the horizon. This model allows for borrowing
and lending without limit at interest rate r and assumes
complete knowledge about all investment proposals that will
be generated between the decision time and the horizon time
for that decision. This is a rather restrictive assumption.
He proceeds to show that the results obtained from the
horizon model are "exactly equivalent to maximizing the
present value of the firm using r as the discounting rate
and that independent proposals are selected or rejected
according to whether their present value Is or is not
nonnegative when computed at the same rate" (29). Such a
definition is significant since It implies the assumption
that future cash throwoffs will be invested at idelta, the
present rate on highly liquid investments available to the
firm. Weingartner concludes that the basic horizon model is
equivalent to maximizing the firm's present value if r is
used as the discount rate and all proposals are independent.
in 1967, a method was developed for treating this same
problem. This method, called the Maximum Prospective Value
(MPV) Criterion assumes the following about the decision
maker and his decision problem (18):
1. Decisions are made periodically over batches of
investment proposals at instants equally spaced in
time with the current decision at time t=0.
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2. The decision maker knows his horizon time H,
which is the most distant future time at which
the current decision will have consequences.
3. He has a schedule of investment proposals, with
each proposal j being correctly represented by an
incremental cash flow series s(j,t), where s(j,t)=0
for t less than zero and t greater than H.
4. He knows at his decision time the amounts M'(t)
that will be budgeted for investment in the future
at times t*Q, 1, 2, • . • ,H, where M'(t) less than zero
Is permitted in order that withdrawals can be made
as requi red.
5. He knows his marginal growth rate m and the going
rate on highly liquid investments, idelta.
6. He wants to maximize his wealth at time t=H insofar
as it can be affected by this decision.
7. The money left after all investments are made at
time t=0 Is invested in highly liquid investments
at idelta until the next decision.
8. The investment proposals are indivisible.
9. The restrictions on capital and resources are.
recognized as well as technical and economic
I nterdependenci es among proposals.
Given a decision problem characterized by the preceding
assumptions, then the decision maker should select the
combination X of proposals that promises to maximize:




subject to the foregoing restrictions and limitations.
The differences between Oakford's MPV criterion and
Wei ngar tner 's linear programming approach to the
Lorle-Savage problem are that the former assumes that all
cash left on hand at the current decision time will be
Invested at Idelta until the next decision time and at m
thereafter. The latter implies that the cash left on hand
as well as the cash released at future times will be
immediately invested at r.
Wei ngartner ' s basic horizon model differs from
Oakford's MPV criterion since Wei ngar tner ' s assumptions
imply that m = idelta = r. Oakford assumes periodic
decision making, whereas Weingartner does not state the
timing scheme visualized.
Essential to the use of the foregoing decision
procedures is the requirement to establish their acceptance
criteria. Unless these criteria can be defined in a
reasonably accurate way, then the benefits obtainable from
their practical application could unnecessarily be limited.
Consideration will now be given to the more commonly
advocated techniques for determining these criteria.
2.2 Procedures for Determ? ni r\r. a Firm's Acceptance Criterion
In the case of measures of worth requiring a recovery
of the original investment within a prescribed period of
time, the standard of acceptability is a maximum payback
period. For the other measures of worth reviewed, this
criterion becomes an interest rate which is used to compute
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the values of the measures of worth prospective net value,
prospective present worth, net present value, and benefit
cost ratio or the marginal growth rate to which the
prospective growth rate is compared. A review of the more
commonly advocated methods for ascertaining these criterion
fol lows,
2.2.1 Maximum Payback Period
The determination of the maximum allowable payback
period is completely subjective. The criterion is normally
established by a firm's management and no efforts have been
made to authenticate the validity of such a process or
recommend procedures for improving it.
2.2.2 Marginal Growth Rate m
Oakford suggests that a firm's marginal growth rate m
is the growth rate at which a proposal's benefit series
would be invested if it were accepted and, similarly the
growth rate at which the cost series would be invested if
the proposal were rejected. The basic assumptions on which
his method for determining this rate is based are that a
businessman's objective is to maximize the future wealth of
his firm. Furthermore, the fundamental principle when
deciding between alternatives is that the choice should be
based on their prospective differences. Hence, he proposes
that a firm's marginal growth rate should be an estimate of
the average growth rate at which the incremental cash flows
released by the decision would be invested (16).
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Let X and Y represent two alternative sets of
investment proposals and Z the difference between the sets X
and Y. The cash flow series for the subsets X and Y and for





s(Z,t) = ^(X(j)-Y(j))*s(j,t) = s(X,t) - s(Y,t)
J
Oakford assumes that the cash flow series common to the
choice between X and Y would be relatively large when
compared to the cash flow series s(Z / t) representing the
prospective differences between these two sets and that the
common cash flows would preempt future investment
opportunities with higher growth rates leaving marginal
proposals for the incremental cash flow series, s(Z,t).
Thus, the average growth rate at which the cash released by
the decision about the incremental cash flow series, s(Z,t),
would be invested is the marginal growth rate.
Oakford's concept of the marginal growth rate is
explicit in the determination of a proposal's prospective
net value, except that growth is assumed to be at idelta in
the first period. It is implicit in the determination of a
proposal's net present value. The mechanics of his method
for estimating a firm's investment function and using it to




Other authors have been concerned with developing
methods for determining the discount rate to be used to
compute the present value of the future cash flows. Some
authors conclude that the appropriate discount rate should
be the overall weighted average cost of capital to a firm.
Others argue that the opportunity cost of capital is the
appropriate rate. Both of these propositions will be
considered In the following discussion.
2.2.2.1 Cost of Capital
"The cost of capital to a firm has been defined as the
weighted average of the cost of each type of capital. The
weight for each type of capital is the ratio of the market
value of the securities representing that source of capital
to the market value of all securities issued by the firm.
The term security includes common and preferred stocks and
all interest bearing liabilities" (1). I ncremental 1 y, it is
the growth rate at which the supply and demand curves for
capital intersect (3). The recognition of the cost of
capital as a valid estimate of m appears to be based on the
rationale that as long as the growth rate of the incremental
investment exceeds the cost of the incremental borrowing /
then the incremental investment should be undertaken in
order to maximize the future wealth of the shareholders.
A significant cause of the controversy relating to the
use of the weighted average cost of capital as a firm's
discount rate is the explicit cost of equity capital
normally associated wi th floating an issue of common stock.
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It has been suggested by some authors that consider the
subject of the weighted average cost of capital that such a
cost Is the discount rate that equates the net proceeds of
the Issuance to the net present value of the future
dividends that are incremental to the issuance of the new
shares (1)/ (5)/ (27). The motivation appears to be that of
finding an appropriate weighting for the cost of capital to
insure that the present stockholder's earnings per share
will not be di luted.
The method found to be used most frequently during the
survey of industry estimates the cost of an issuance of
common stock to be the discount rate Je that solves the




where P(0) Is the market price of a share of stock at
time t=0 and d(t) is the dividend per share paid at time t.
If dividends are expected to grow at a constant rate g and
to be paid continuously/ then
P(0) = d(0)/(ie-g)
Hence/ the cost of an issuance of common stock is for the
continuous case and constant growth g (2)/ (k), (27):
ie = d(0)/P(0) + g
The critical assumptions in this model are dividends
per share d(t) are paid continuously/ dividends grow at a
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constant rate g, and the market price of a share of stock
depends only on the future dividends to be paid ignoring the
capital gains that might be realized as a result of an
Increase in its future value. The practical problem of
applying this definition arises from the requirement of
knowing with certainty the future dividend payments d(t) or
estimating the future dividends for a firm that pays no
dividends, negligible dividends, or the dividends paid in
the past fluctuate radically. Other models have been
developed for estimating the cost of an issuance of common
stock. However, consideration will not be given to any of
these methods since none were observed in practice during
the survey of industry.
A few authors argue that such a cost is an implicit
rather than an explicit cost, with the explicit cost of
equity capital being zero (1), (16). The logic of such an
argument appears to be based on the understanding that a
share of common stock gives the owner a share in the
ownership of the firm, but in no way does it obligate the
firm to pay the holder either principal or interest
according to a prescribed schedule. Hence, the obligation
is implicit in the sense that it would be considered sound
financial practice to maintain a good equity rating to
ensure favorable access to the equity market for future
capi tal
.
The weighting system generally used assumes that a firm
will raise capital while maintaining the present proportional
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capital mix. Such an assumption may not seem logical
because of the discrete increments In which capital is
raised. However, the arguments favoring it are that most
firms are able to maintain roughly a proportional capital
mix over time and the contention that the cost of capital
will be unaffected by a change in the proportion of capital
mix because of the interrelation between the types of
capi tal rai sed ( 15)
.
Some authors not satisfied with the weighted average
cost of capital approach and its limitations maintain that
the appropriate discount rate for a firm is the opportunity
cost of capital. The logic of this proposition will now be
d i scussed.
2.2.2.2 Opportunity Cost of Capital
Much of the controversy and difficulty in determining
the discount rate for a firm appears to stem from the fact
that it can be conceived as the explicit cost of borrowing
additional funds or as the implicit cost of a given
opportunity for the alternative investment of funds. These
two rates are called the "borrowing rate" and the "lending
rate", respectively, in the well known book by Fredrich and
Vera Lutz (13). The borrowing rate is the rate of interest
that the firm must pay for new funds and the lending rate is
the rate that can be obtained outside the firm in the
capital market or in some other enterprise. The lending
rate is presumed to be constant because of the assumption of
a perfect capital market. In contrast, the borrowing rate
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is an increasing function of the a;nount borrowed because of
the increased risk to the lender.
The basic idea of using the lending rate as the
discount rate is a direct application of the principal of
opportunity costs, which states that at the margin no
investment should be made internally when it can be made
elsewhere at a higher rate. The limitation of this approach
is the requirement that the future must be known with
certainty with respect to both internal and external
i nvestments.
The opportunity cost of capital has been defined as the
growth rate of the best or most attractive investment
opportunity foregone if the investment proposal or set of
investment proposals presently under consideration by the
firm were accepted (1)/ (27). Thus, the difference in
definition between the explicit cost of capital and the
implicit opportunity cost of capital is that the former
arises when capital funds are raised, whereas the latter
does not arise until capital funds are invested.
The criticism against using an estimate of the
opportunity cost of capital as the discount rate is that it
may result in less than an optimal investment policy (27).
The argument is that in some periods investments would be
rejected that promised to return more than the cost of debt
or equity capital. Consequently, the firm might forego
investment opportunities that would increase the future
wealth of the shareholder. If the firm should happen to be
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clairvoyant, then this argument would be valid. Most firms
are not so fortunate, hence they should be more practical
when estimating this rate.
A decision maker should consider the demand for capital
curve to be a distribution of the expected values of his
investment opportunities and the supply of capital curve a
distribution of the expected values of his borrowing
opportunities. Therefore, the intersection of these two
curves would represent the intersection of the expected,
rather than certain, values of these distributions. Hence,
it is reasonable to expect that depending on the risk
attitude of the firm, the discount rate used should be
greater than the growth rate at which the demand for capital
and supply of capital curves intersect to compensate for the
uncertainty of the future and errors in estimating these
curves. This is a reasonable approach since an increment of
return should be present in order to make an investment
attractive to the logical investor.
The possible consequences of errors in estimating the
marginal growth rate for a firm will be considered when
Parra's model is discussed in Section 3.1.
2. 3 Capital Expenditure Decision Making Procedures and
Their Effectiveness
Basically, there are four different methods for
comparing the relative effectiveness of various capital
expenditure decision making procedures when applied to a
large number of decisions. They are experimentation with
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actual firms, analytical models, surveys of actual practices
In industry, and simulation models.
Even though experimentation with actual firms might be
Intriguing since it would allow the theoreticians to test
their theories In a real world environment, It has serious
shortcomings which limit the availability of any such firms
and the value of any conclusions that might be derived.
First, it is logical to expect that most sensible owners
might be somewhat reluctant to make their firm available for
experimentation that could conceivably result In its
eventual bankruptcy. However, more serious are the
limitations imposed by the fact that the tests could never
be repl 1 cated.
The magnitude and complexity of this task probably
precludes comparison by formal mathematical analysis.
Frequently, the emphasis has been to compare various capital
expenditure decision making procedures using numerical
examples to illustrate the points being made. Such an
evaluation violates the supposition that businessmen are
interested in how these procedures will perform on the
average in an actual operating environment when applied on a
routine basis over time.
Some surveys of the capital expenditure procedures and
practices in industry have addressed this problem. However,
as a matter of course, surveys may be considered
inappropriate for comparing various capital budgeting
procedures since by their very nature they are superficial
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and the results general. Hence, the detailed data needed
for such a task Is generally not obtainable from the
Information gathered. Neverthel ess, they represent a viable
method for collecting empirical data describing industry's
procedures and practices. Two such surveys, their findings
and limitations will now be discussed.
A questionnaire survey of capital budgeting practices
among large firms in dynamic industries made by George A.
Christy in 1964 (2). The sample was restricted to large
firms in dynamic industries to ensure, on the whole, a
respectable degree of knowledge and sophistication of
capital budgeting procedures and expenditure environments
with relatively high degrees of uncertainty. A total of two
hundred and forty-three (243) questionnaires were mailed out
with a rate of response of approximately forty-four percent
ikkV.
The purpose of his study was to ascertain how effective
a firm's capital budgeting procedures actually were in
allocating its limited capital resources. Christy used a
firm's earning performance to determine whether a
correlation existed between firms' rate of capital growth
and the application of the theoretically more correct
capital budgeting procedures.
His results indicate that the more intuitive ranking
and selection methods were preferred by the businessmen
operating in the real world. Supporting the rationality of
this preference is the fact that based on the sample taken
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there appeared to be no correlation between company earning
trends and the level of sophistication of the capital
budgeting procedures used.
Christy concludes that this lack of correlation
strongly suggests that the prevailing academic view of
capital budgeting may be inadequate for practical purposes.
His principal reasons for this conclusion are:
1. The capital budgeting process is too restricted and
its preoccupation with ranking and selection
procedures involves a misplaced emphasis.
2. The theories are based on assumptions that can be
satisfied In only a small proportion of operational
f i rms.
He further criticizes the theoretical approach to
capital budgeting for its failure to consider four of the
five interrelated functions which by his definition comprise
the total capital allocation process. The five functions
are:
1. The continuous/ creative search for capital
expenditure proposals.
2. Forecasting the supply and demand for capital.
3. Estimating the net cash flows for each proposal.
I*
. Ranking and selection of competing proposals.
5. Post-auditing past capital expenditure proposals.
His basic argument is that ranking and selection
comprises only a minor part of the capital allocation
process. By far the most important is the generation of
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promising capital expenditure proposals, since without them
the remaining four functions would be meaningless. The next
most important task is that of estimating the incremental
cash flows that will accrue as a result of accepting any
capital expenditure proposal. The failure of theoreticians
to suggest effective techniques for improving the quality of
these estimates, as well as the degree of uncertainty
involved in such estimates, leads him to conclude that with
the present tools of estimation the use for refined methods
of ranking and selection is of little value in dynamic
i ndustr i es.
There are a few key points that should be considered in
reviewing such a monograph. The principal one is the source
of the information upon which the author's conclusions are
based. It is generally accepted that the questionnaire
technique has limited usefulness for this purpose since:
1. Basic definitions mean different things to
different firms. Hence, a simple question may be
interpreted quite differently by various firms.
2. The responses do not necessarily describe the
actual practices of the firms participating in the
survey.
3. The extremely high rate of complete or partial
non-participation In the survey limits the scope of
any derived conclusions.
Christy admits that the effect of a high marginal
growth rate on the earnings performance of a firm can not be
l»0

ascertained from aggregate statistics. Instead, he
recognizes the need for a series of detailed case histories
of Individual firms that would show the cause and effect of
variations In this rate. Considering the limitations of the
questionnaire method of data collection, one might logically
question whether any of his conclusions can be justified by
these same aggregate statistics.
In view of the Importance of ascertaining the value of
the theoretically more correct capital expenditure decision
making procedures In an operating environment, It would be
worth while to attempt to verify or contradict these
conclusions. One way Is to eliminate the factors that limit
the value of the foregoing sample, namely, the technique for
gathering the data.
A similar study, completed In 1961, to determine the
nature of the capital expenditure decision making processes
In forty-eight (U8) large corporations was made by Donald F.
Istvan utilizing a different data collection technique (8).
First, Interviews were held with one hundred and forty-seven
(1U7) financial executives and their analysts In the home
offices of the participating firms. Second, the forms and
manuals used In the capital expenditure process were
analyzed to substantiate the Information obtained In the
Interviews. The resulting Information was synthesized to
describe the administrative procedures and methods of
economic evaluation practiced by each firm.
An Important result of the study was that Istvan was
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not able to ascertain whether a relationship existed between
profitability and the use of the theoretically more correct
capital expenditure decision making procedures. However,
the executives of the firms utilizing the more sophisticated
processes were of the opinion that profitability had
i ncreased.
Another important conclusion was that there had not
been extensive adoption among the firms studied of the
theoretically more correct techniques for analyzing capital
expenditures nor was there basic agreement among the
executives of the participating firms regarding the level of
effort that should be expended developing a more
sophisticated capital expenditure process. A summary of the
three most commonly stated reasons for firms failing to
adopt the theoretically more correct capital expenditure
decision making procedures is:
1. The firms were generally satisfied with their
current procedures and were not convinced that
profitability would increase as a consequence of
adopting a more sophisticated procedure.
2. The educational background and recept i veness to new
techniques of a firm's management affect their
willingness to deviate from the status quo.
3. Adoption of any new process requires time to
develop the administrative procedures, educate the
participants and implement the system.
Istvan admitted that he would have been better able to
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ensure the reliability of the results if he had a more
detailed knowledge of each firm and its personnel. Such a
statement leads again to the hypothesis that the
applicability and effectiveness of the various capital
expenditure decision making procedures advocated by the
theoreticians might be measured more accurately by reducing
the number of firms sampled while improving the detail of
the information obtained.
The preceeding discussion indicates that prior to the
advent of computer simulation, there was no viable
alternative for pursuing such a study. With its inception
and the recent development of Parra's computer programs for
simulating a firm's financial decisions over time, an
instrument may now be available for fulfilling this need
(19). Parra's model, its assumptions, test results and the
data required to verify its practical applicability will be
discussed in the next chapter.
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CHAPTER I I I
SIMULATING THE INVESTMENT PROCESS AND ESTIMATING A FIRM'S
INVESTMENT FUNCTION
If a businessman's goal Is to allocate his capital
resources in order to maximize the future wealth of his
firm, then methods for comparing the relative effectiveness
and practicability of various capital expenditure decision
making procedures may be needed to assist him to
successfully accomplish this difficult task. There have
been lengthy discussions about the theoretical differences
between these procedures, but little attention has been paid
to evaluating their practical effectiveness when applied on
a routine basis over time.
A model was recently developed by Alberto S. Parra for
simulating a firm's financial decisions over time that has
the potential to accomplish this task. Unfortunately,
insufficient empirical data was available characterizing
actual proposal generation processes and decision
procedures. Consequently, it was imperative that Parra make
assumptions to describe these processes. Hence, implicit to
the successful practical application of Parra's model is the
requirement that his suppositions be validated or the model
be modified to compensate for any observed discrepancies.
The principle objective of this research effort was to
explore the capital expenditure processes of actual firms in
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hopes that it might be possible to obtain the empirical data
needed to simulate their proposal generation processes and
decision procedures. Such an endeavor required the
development of a data collection process to collect the
general information describing current capital expenditure
processes in industry and the empirical data needed to
evaluate the applicability of Parra's model and to provide
useful information for future efforts in this area.
Since it is necessary to describe a firm's investment
function to validate Parra's model and since this same
function is essential to Oakford's proposed method for
quantitatively estimating a firm's marginal growth rate m /
it was deemed appropriate to evaluate Oakford's proposed
method for determining this rate (16). This task is
significant because of the importance of the marginal growth
rate to those measures that consider the time value of
money. However, it does not represent a major digression
from the aforementioned research objectives since the
suppositions of Oakford's method and Parra's simulation
model and the empirical data required to verify them are
bas i ca 1 1 y the same.
3. 1 Parra's Simulation of a Firm's Financial Decisions
The main purpose of Parra's work was the development of
a technique for assessing the effectiveness of various
capital expenditure decision making procedures when applied
routinely over time in order to find the procedure that may
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best serve a firm's purposes. He envisioned a firm's
capital expenditure decision making process as consisting of
two separate processes/ the generation of capital
expenditure proposals and the decision making procedure for
determining the acceptability of the proposals generated.
The model was designed to consider both of these processes.
His model simulates a process that generates proposals
at random points in time. Concur rent 1 y, it simulates the
operation of the decision making procedure being evaluated.
The acceptance of proposals reached through the simulation
of the decision making procedure affects the future wealth
of the firm. Hence/ it is possible to measure the effect of
utilizing various decision procedures/ variations in the
timing of decisions/ and variations in the factors that
characterize the distribution of investment opportunities
and borrowing function on a firm's average capital growth
rate.
The most complicated aspect of Parra's model entails
the simulation of a firm's proposal generation process.
Parra envisioned this process to be an Independent random
sampling from a complicated mul ti -var I ate distribution of
investment opportunities comprising the following
d i strl butl ons
:
1. A probability distribution of the first cost of a
proposal generated at time T (Assumed to grow
wl th ti me)
.
2. A distribution of the economic lives of proposals
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(Assumed constant over time).
3. A distribution of the prospective growth rates of
proposals (Assumed constant over time. It is also
assumed that multiple growth rates never occur
In I ndus try)
.
k, A distribution of the relative magnitudes of the
cash flows (Assumed constant over time).
5. A probability distribution of the allowable delay
between the time of generation of a set of
proposals and a decision to Implement at least one
proposal from such a set (Assumed constant over
time)
.
6. A probability distribution of the number of
mutually exclusive proposals included in each set
of proposals (Assumed constant over time).
7. A probability distribution of the number of
proposals contingent on each non-contingent
proposal Included in the set of proposals (Assumed
constant over time).
The existing simulation model allows for comparison of
the following decision procedures for independent and
mutually exclusive proposals: "simple" payback period,
prospective growth rate, net present value, and prospective
present worth. For periodic decisions, the capital
budgeting procedures ROGR and Maximum Prospective Value
(MPV), using either net present value or prospective
present worth, are available.
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The model also facilitates measuring the effect of
variations in the timing of decisions on the capital growth
rate of the firm. The three timing schemes assumed to be
most representative of actual practices that are included
In the model are:
1. Periodic decisions on groups of proposals
(batch i ng)
.
2. Decisions as proposals are generated with no
deferral of proposals or batching of special
classes of proposals for periodic review
( sequenti al )
.
3. Decisions as proposals are generated with
deferrals and batching of special classes of
proposals being allowed
The ensuing discussion will include a review of the
results of two sets of experiments conducted by Parra. It
is important for the reader to realize that the following
conclusions derived from the simulation of hypothetical
firms cannot be generalized for all firms. Nevertheless/
they are significant since they represent the potential
value of Parra's model for comparing various capital
expenditure decision making procedures.
The first test to be reviewed investigated the effect
of variations in the timing of proposal generation, review,
and approval as well as the consequence of failing to
reconsider proposals rejected due to insufficient funds.
The investment situations compared, holding all other
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factors constant / were:
1. Decisions made periodically (annually) on batches
of proposals with rejected proposals being
immediately dropped.
2. Decisions made periodically (every one eighth of
a year) on batches of proposals with rejected
proposals being immediately dropped.
3. Decisions made sequent i a 1 1 y, as proposals were
generated, with rejected proposals being
immediately dropped.
k . Decisions made sequentially/ as proposals were
generated/ with rejected proposals being
reevaluated for up to one year after their
original date of submission.
Conceptually/ investment situation one represents the
annual decision making process visualized by many
theoreticians that consider the subject of capital
budgeting. On the other hand, investment situation three
represents the other extreme/ where capital is appropriated
sequentially as capital expenditure proposals are accepted.
The difference between situations three and four is that for
the latter all proposals rejected because of insufficient
funds are held until the beginning of the next budget period
and subsequently appropriated from the funds estimated to be
available for that period.
Simulation of the hypothetical firm's financial
decisions over time/ changing only the timing of the
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decision and the deferral policy for rejected proposals
according to the foregoing rules, resulted in the average
capital growth of the firm for the four investment
situations being .16097, .11*602, .11*558, and .151+89,
respectively. Parra concluded that the investment situation
using annual batching of proposals and decision making
maximized the hypothetical firm's awerage capital growth
rate and that the difference between it and the other timing
schemes was statistically significant.
The results of the simulation indicate that the timing
of proposal generation and acceptance did not appreciably
affect the hypothetical firm's estimated average capital
growth rate. They demonstrate that should an annual capital
expenditure decision making process be considered
impractical and uneconomical, then the next best alternative
is sequential decision making with a procedure for the
periodic reevaluation of proposals rejected due to capital
limitations. The consequence of implementing such a scheme
rather than an annual decision making process may not be of
practical significance.
The second set of experiments to be reviewed measured
the sensitivity of three capital budgeting procedures to
errors in estimating the marginal growth rate m. The
capital budgeting procedures evaluated were:
1. MPV criterion using prospective present worth,
P( j ,m, i del ta), as the measure of worth.
2. MPV criterion using net present value, P(j,m,m),
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as the measure of worth.
3. ROGU criterion with the mod i f i f I ca t i on that the
cutoff r^te can be specified.
Parra modified the capital budgeting procedures used in
the experiment to facilitate their computation. The MPV
criterion was based on an approximate solution, with three
alternative schemes for ranking proposals/ rather than using
an exact answer obtained from the solution of a mixed
Integer programming problem. Tests conducted by Parra
Indicate that the small improvement in accuracy gained by
using the exact solution may not be significant when the
additional computer costs associated with such a solution
are considered. He showed that computation costs may
Increase linearly with the number of replications for the
approximate solution and exponentially for the exact
solution.
Parra also qualified the method for including mutually
exclusive proposals when using the ROGR criterion. His
procedure ignored the requirement for an explicit
incremental analysis for mutually exclusive proposals.
Instead^ the prospective growth rate was computed for each
proposal in the set of mutually exclusive proposals. The
only proposal from each set of alternatives included in the
ranking of proposals by growth rate was the proposal with
the largest growth rate.
By ignoring the requirement for an explicit incremental
analysis and depending only on the relative magnitude of the
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growth rates of mutually exclusive proposals, Parra accepted
the fact that the best theoretical choice between
alternatives might not always be made. His intent was to
evaluate a procedure that was practical, computationally
simple, and not expected to be plagued by the problems
associated with the occurrence of multiple growth rates.
The motivation behind the development of the ROGR
criterion was to describe a capital budgeting procedure for
the situation where the decision maker may not be able to
accurately estimate his marginal growth rate m. However, if
an estimate of m is available, the procedure can be modified
by terminating the selection of proposals from the schedule
of ranked proposals when either the budget limit is reached
or when the prospective growth rate of the proposal being
evaluated is less than m. Parra has considered this
situation by including an input variable for the cutoff
growth rate, grjet, that allows this rate to be specified,
l f desl red.
For this experiment, both Idelta = .02 and the
theoretically correct value of m = .07 were constant. For
one series of computer runs, the cutoff growth rate for the
ROGR criterion, grjet, was set equal to the estimated value
of m, which resulted in this criterion being sensitive to
variations in m. For another series of runs, no cutoff
growth rate was set, that is grjet = was input to the
model, thereby making the ROGR criterion independent of m.
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FIGURE 3.1 Sensitivity of the Average Capi ta
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Growth Rate gbar to Errors in
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imat i ng m
3.1, which shows that estimates of m greater than .07, its
theoretically correct value, result in a decrease in the
average capital growth rate for the MPV criterion using
P(j,m,m) and for the R0GR criterion using a cutoff rate
equal to m, grjct = m. It also indicates that the MPV
criterion using P( j ,m, i del ta) is relatively insensitive to
errors in estimating m. The ROGR criterion with no cutoff
rate, grjct = 0, is insensitive to errors in estimating m
since it is independent of m.
The sensitivity of the ROGR criterion and the MPV
criterion using P(j,m,m) to errors in overestimating m was a
consequence of an increasing number of proposals being
rejected as the error i n -overes t imat i ng m increased. On the
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other hand, the relative I nsens i t I vi ty of the MPV criterion
using P( j ,m, I del ta) to errors in overestimating m may have
resulted because of the following cumulative distribution of
economic lives used for these tests:





It may be reasonable to expect that the MPV criterion
using P( j ,m, 1 de 1 ta) might become increasingly sensitive to
errors in estimating m as the average life of a proposal
increases. Hence/ the foregoing test results may be biased
by the relatively short lived proposals used.
The implications of the foregoing results are many.
First/ in a capital rationing environment with annual
decision making/ Parra's version of the ROGR criterion with
no cutoff growth rate performed for all practical purposes
as well as the theoretically more correct MPV criterion
using P( j /Hi/ i del ta) as its measure of worth. When a cutoff
rate was specified/ the ROGR criterion performed as well on
the average as the MPV criterion using P(j,m/m).
These results are important because they facilitate the
comparison of the capital budgeting procedures discussed in
the review of the literature. It is reasonable to expect
that the procedure suggested by Dean would have performed
similarly to the ROGR criterion using a cutoff growth rate,
grjct=ni/ and We i ngar tner ' s method similarly to the MPV
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criterion using P(j,m,m). Hence, for the hypothetical
investment situation simulated, the MPV criterion using
P( j ,m,
i
del ta) is less sensitive to errors In overestimating
m than all of the aforementioned procedures for capital
budgeting with the exception of the ROGR criterion using no
cutoff rate.
Lastly, the results indicate that a firm using the MPV
.criterion with P(j,m,m) or the ROGR criterion with grjct=m
would, on the average, be better off using a low estimate of
m if they are uncertain of the accuracy of their estimates
of this rate. Such a conclusion is contrary to the popular
notion that increasing the value of m would improve the
overall profitability and growth of the firm. The logic of
this contradiction has been briefly discussed and will be
reviewed in greater detail in the following chapters.
In summary, the first test indicated that the effect of
variations in the timing of decisions did not appreciably
affect the hypothetical firm's average capital growth rate.
Even though the annual decision making procedure performed
on the average better, the incremental benefits to be
accrued from this timing scheme might be negligible when
compared to the practical problems associated with its
implementati on.
On the other hand, the second experiment measured the
sensitivity of three capital budgeting procedures to
variations In the marginal growth rate m, assuming annual
decision making for all cases. The limitations to the
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foregoing conclusions imposed by the timing constraint in
the second test can not be ascertained without performing
further experiments.
3. 2 A Method for Estimating a Firm's Investment Function
and Determining its Marginal Growth Rate
Some implications of a firm's inability to accurately
estimate its marginal growth rate m were depicted in the
preceeding section. These test results indicate the
potential value of quantitative methods that will lead to a
reasonably accurate estimate of this rate.
The following discussion will be limited to Oakford's
proposed method for estimating the marginal growth rate and
the data needed to complete this task. Consideration of the
theory and the arguments for its use as a firm's marginal
growth rate will not be included In this dissertation. The
interested reader is referred to Oakford Chapter 5 for a
detailed discussion of the background theory (16).
Oakford's method for determining a firm's marginal
growth rate m is based on the premise that this rate can be
determined from a firm's historical investment function. If
this function is stable over time and characterizes the
firm's future investments, then an estimate of m can be
ascertained from it.
A firm's historical investment and borrowing functions
can be estimated by plotting the values of prospective
growth rate versus total capital invested (borrowed) at




Wo Qo Qo* Qo»
Total Capital Invested (3orrowed)
FIGURE 3.2 Idealized Investment and
Borrowing Functions
of these discrete functions is represented in Figure 3.2.
The abcissa represents the totality of all investment
(financing) proposals generated by the firm at time T. Qo
represents the firm's total assets and Wo its net worth.
Hence/ its liabilities will be Qo-WO/ which are financed by
borrowi ng.
The assumption in the representation of the borrowing
function is that the firm can borrow as indicated. That i s,
the interest paid on each dollar borrowed will be greater
than that of the preceding dollar borrowed. This function
is assumed to be constant over time and is influenced by
only the firm's net worth/ which depends on the retention of
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some or all of Its past earnings. Similarly, It Is assumed
that the firm can Invest Its money as depicted, where each
additional dollar Invested will yield a lower prospective
growth rate than Its predecessor. It Is also assumed that
Investment opportunities at various growth rates will grow
along with the firm's capital growth,
An Increase in the level of Investment beyond Qo' would
result in the acceptance of proposals with prospective
growth rates less than the interest rate of the incremental
borrowing required to finance them. Hence, it would be
economically unsound for a firm to attempt to maintain a
level of Investment that would necessitate investing at
growth rates less than m' . Such action would on the average
result in a reduction in the future wealth of the firm. The
average incremental loss in wealth to the firm is depicted





In reality, the curves in Figure 3.2 represent
prospective average values. In order to allow for the
uncertainty of the future and errors in the estimation of
these curves, logic dictates that a marginal growth rate
greater than rn 1 should be used. Estimating the value of the
marginal growth rate as the value m greater than m' would
i
result In a reduced level of investment Qo and a loss to the




Wo Wl Qo Qo' Ql Ql'
Total Capital Invested (Borrowed)
FIGURE 3.3 Behavior of Idealized Investment and
Borrowing Functions Over Time




As a firm increases its net worth from Wo to Wl by
reinvesting its earnings/ the borrowing function would
shifty as depicted In Figure 3.3/ from SI to S2.
Similarly/ the corresponding capital growth of the firm
would shift the original investment function Dl to D2. It
is assumed that the rate of growth of the investment
function and the shifting of the borrowing function will be
such that the variation in m' and the marginal growth rate
m over time will be negligible.





Cumulative Fraction of Capital Invested (Borrowed) £f(J)
.FIGURE 3.U Idealized Cumulative Investment
and Borrowing Functions
assumed to grow and shift at a rate such that m and m'
remain relatively constant over time, it is possible to
represent the average growth and shifting of these functions
by plotting the values of the prospective growth rate versus
the average fraction of capital invested (borrowed), f(j),
at each growth rate for the N years covered by the study.
A distribution of marginal growth rates can be
estimated by computing the fraction of dollars actually
invested to the total level of investment generated for each
time T covered by the study. An average marginal growth
rate mbar and a range of values can be ascertained from such
a distribution. A pictorial representation of such a .
distribution is depicted in Figure 3.U.
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The specifics of Oakford's method for estimating this
function require the computation of the prospective capital
value / the amount of capital invested in proposal j at time
T, K(j,T), for each investment proposal j originated for
T«1,2,...,N-1.
Then, the prospective capital value of all proposals
at time T, K(.,T), is determined as follows:
K(.,T) = ^K(jJ)
J
The fraction of capital invested at prospective growth
rate g(j) at time T, f(j,T), is:
f(j,T) = K(j,T)/K(.,T)
The average fraction of capital invested at
prospective growth rate g(j) during the time interval
covered by the historical study is:
N-l
f(j) = ( 2 f(J,T))/N
T=0
The decision maker's average capital growth rate gbar
can be determined from the relationship:
gbar = ]T)f(J>*g<j)
j
Similarly, the corresponding values of g(j), K(j,T),
f(j,T), f(j), and gbar can be determined in order to
represent the firm's borrowing function.
The expressed criticisms of such an approach for




1. A firm should invest in all proposals with
prospective growth rates greater than or equal to
the growth rate at which the demand for capital
and supply of capital curves intersect (1) / (20),
(27).
2. The use of historical capital expenditure
information for predicting the future is not a
sound practice (9).
3. The range of possible values of m determined by
such an approach will be so great that the
resulting values will be useless in the economic
evaluation of investment alternatives (9).
The first criticism has already been discussed. If the
future is known with certainty, then the logic of such an
argument is valid. However, to most firms the future is
uncertain. Consequently, using a marginal growth rate
greater than m 1 makes allowances for the uncertainty of the
future as well as errors in estimating the investment and
borrowing functions.
The use of any type of historical data as a vehicle for
predicting the future requires extreme caution regardless of
the circumstances. However, if the firm's historical
investment function is stable over time, then it might
reasonably be regarded as characteristic of what the firm
should expect to see in the future.
The argument that the value of the marginal growth rate
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may vary so radically from year to year has never been
explained In detail nor has It been supported by empirical
evidence. It was one of the objectives of this research to
obtain the requisite Information for either verifying the
applicability of this method or Illustrating Its weaknesses/
basing the results not on rhetoric/ but Instead on the
explicit/ detailed Information collected from Industry
needed either to corroborate or negate such a hypothesis.
The pertinent capital budgeting literature has been
reviewed/ the models being evaluated and their requisite
data analyzed/ and the research objectives discussed. It Is
now appropriate to consider the means for obtaining the data





THE DATA COLLECTION PROCESS
In order to verify the validity of the research results
and eliminate the inconsistencies of prior published work in
this area, it was necessary to devise a data collection
process that allowed the findings to be corroborated and
generalized. The means for accomplishing this task was to
reduce the breadth and increase the depth of the search
conducted. Rather than make a general questionnaire survey
or interview many firms' executives and review their
procedures manuals, an in depth study of the capital
expenditure processes of only a few firms was made.
Two significantly different types of complementing
information were needed to fulfill the research objectives.
The more general of the two required the accumulation of
data on attitudes, strategic and tactical practices and
policies, industry trends, administrative procedures, and
techniques of economic evaluation used by the participating
firms. This information was obtained by interviewing upper
management, reviewing procedures manuals, and working with
the actual operating and administrative personnel while
collecting the requisite data.
This information was needed to develop a general
understanding of each firm's objectives, capital budgeting
operating and administrative procedures, techniques of
6U

economic evaluation and environmental constraints and
peculiarities. Assimilation of such background information
was essential to comprehendi np; the nuances of a capital
expenditure process and for discerning the significance of
the more detailed type of data required to satisfy all of
the research objectives.
The second more specific type of information needed was
the estimated cash flows for past capital expenditures and
the corresponding budget restrictions. It is required to
evaluate the practicability of the models developed by Parra
and Oakford.
Istvan's survey results indicate that less than forty
percent (kQ%) of the total proposals accepted were claimed
to be post-audited and that more than ninety percent (90%)
of the firm's maintained no files or procedures for the
accumulation/ dissemination or resubmission of rejected
proposals (8).
The following discourse includes a description of the
data collection scheme utilized and the motivation for each
of its particular phases.
l*.l Data Collection Process
Since the intent was to provide results that could be
generalized^ it was necessary to communicate with firms from
a broad spectrum of industries and geographic locations to
ascertain their willingness and ability to participate in
such an endeavor. This was normally accomplished by a
standardized letter describing the research objectives/
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their potential value to a firm, the information desired,
guarantees of confidentiality, and a synopsis of the
author's biographical resume. Reciprocal communication from
firms expressing Interest In such an effort resulted in a
follow up telephone call to the appropriate individual.
The objective of this initial contact was to ascertain
which firms were willing and able to participate in the
proposed research. After a firm expressed interest and a
knowledgeable contact at the working level was established,
It was necessary to develop an understanding of the capital
expenditure procedures currently practiced to determine the
firm's potential value as a viable source of data. The
factors considered relevant to such a determination included
the sophistication of promulgated capital budgeting
procedures, level of documentation, periodicity, accuracy
and extent of files for past capital expenditures, and the
proportion of the capital budgets that have been
economically justified.
This information would be of interest to the general
survey of industry. However, the primary reason for such a
cursory investigation was to eliminate those firms that
obviously lacked either the sophistication or the detail
deemed necessary to provide the information sought. At the
same time it facilitated the geographical grouping of the
remaining firms thereby minimizing the time and capital




Those firms surviving the preliminary screening were
regarded as sources of at least the general Information
desired and latently the more detailed data sought. To
ascertain their actual value, It was necessary to undertake
the next step In the data collection process which was the
detailed study of each firm's procedures and practices.
The purpose of the detailed review of a firm's
procedures and practices was to obtain the general survey
information and determine whether the empirical data sought
was potentially available. This review entailed a four step
process.
The first step was a preliminary interview with the
executive initially contacted and the appropriate members of
his staff. This interchange was primarily introductory and
facilitated a more general discussion of the proposed
research and its potential value to a participating firm.
Equally significant was the fact that it represented the
first opportunity for the individuals in the firm to meet
personally with the principal researcher thereby allowing
them to develop their own opinion as to his integrity,
sincerity, and value of his efforts. This meeting was
considered necessary to minimize the resistance encountered
while seeking access to a firm's historical capital
expenditure records, which were considered by most to be
extremely proprietary.
The second step entailed a review of the capital
budgeting procedures manual promulgated throughout the firm.
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This review was considered essential to learning the
terminology/ administrative procedures and measure of
economic worth used/ as well as, an appreciation for the
applicability and theoretical correctness of the published
procedures.
In light of the confusion in the naming of the various
measures of worth and the controversy resulting from the
lack of agreement over their interpretation/ it was deemed
appropriate to become familiar with the firm's nomenclature
and basic definitions prior to selectively reviewing past
economic justifications or conducting the in depth
interview. Such a course increased the benefit to be
realized from the review of past capital expenditures and
interview while minimizing the possibility of any confusion.
The review of the firm's procedures manual established
the requisite knowledge for undertaking the third step in
the detailed study/ which was the critical analysis of past
capital expenditure economic justifications recorded by the
firm. This was the most significant aspect of the detailed
study since it ultimately determined whether the information
available appeared to be adequate in volume and accuracy to
accurately reflect the firm's historical distribution of
investment opportunities. Failure to satisfy these
requirements resulted in the firm being used solely as a
source of general Information.
The factors that were considered while conducting the
selective review of the files were those deemed necessary to
68

determine the value of the data set being analyzed. They
Included annual estimates of adherence to promulgated
procedures/ number of economic justifications/ dollar volume
of economic justifications/ proportion of budget
economically justified/ level of spending requested/
approved budget level/ actual expenditures/ post-audit
information available/ procedures for estimating the factors
necessary for measuring the economics of a proposal/ the
number of major proposals and the proportion of the budget
that they typically represent. Particular emphasis was
placed on determining the proportion of the budget that was
economically justified and post-audited. This was a
necessity since the ability to corroborate the results of
the research by the firm's actual performance depended on
the soundness of the supposition that the data collected
would constitute a representative sample of the data set
being evaluated.
Upon completion of the selective analysis of the
historical files/ the final step of conducting the in depth
interview of the firm's executives and operating personnel
was undertaken. The interview guide utilized for this
interchange of views Is included as Appendix A. For those
firms not possessing the detailed information/ this
interview represented the final phase of the evaluation of
their capital budgeting procedures and practices. For the
remaining firms it was an opportunity to discuss those
topics not covered in the manuals nor made clear by the
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review of past just i f i cat i ons, resolve any differences
between professed and actual practice/ and lay the ground
work for the final phase of the data collection process, the
in depth study of the historical capital expenditure
I nformat i on.
The Initial contact established a firm's interest in
supporting such an undertaking; provided general information
on Its procedures; and was a means for determining its
potential value as a source of the requisite detailed
information. It was principally a screening device whose
primary function was to isolate those firms deemed most
likely to possess the data needed.
The detailed study provided additional input to the
general survey of industry's procedures and practices.
However/ again the primary concern was a more detailed
estimate of the potential value of the information
available. The decision to proceed to the most important
and costly phase of this data gathering scheme depended on
an estimate of the available information's potential
contribution to the research objectives.
The in depth study of past capital expenditure data was
the most important phase of the data collection process.
Its purpose was to collect the empirical data needed to
evaluate Parra's simulation model and Oakford's proposed
method for estimating a firm's investment function and using
it to determine the marginal growth rate, as well as,
provide useful information for future endeavors in this
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area. This was accomplished by gathering the preacceptance
cash flow estimates for all capital expenditure proposals
economically evaluated during the period of the study. When
available/ post-audit information and comparable data for
the financing proposals undertaken during this same period
was also collected. This task was consummated by evaluating
every capital expenditure proposal on file/ regardless of
whether it had been economically justified/ and gleaning the
requisite data from each. Upon completion of this difficult
task and prior to departing any firm/ any apparent errors,
inconsistencies or areas of possible misinterpretation were
resol ved.
It is important to realize that the data collection
process just reviewed was not conceived to be nor was it
applied as a sequential process. Instead there was a
constant interchange between the researcher and the firm's
personnel. Such an approach was necessary to ensure that
the information gathered was understood/ reliable/ and





APPLICABILITY OF THE MODELS BEING EVALUATED
The preceedlng chapters have Included a review of the
literature/ a discussion of the models being evaluated / and
a description of the data collection process. The purpose
of this chapter Is to present the data collected and judge
whether It tends to validate Parra's model and Oakford's
proposed method by establishing whether the probability
distributions assumed to define a firm's proposal
generation/acceptance procedures and Investment function
exist and are stable over time.
During the period December 1972 through October 197^ /
seventy-nine (79) firms were queried as to their willingness
and ability to support this research effort/ each of which
must necessarily remain anonymous in order to maintain the
confidentiality of the information received. Thirty-four
(3k) of the firms contacted chose not to participate because
of lack of Interest; corporate policy concerning disclosure
of proprietary or privileged Information; requisite
Information not being readily available; no historical files
maintained; and poor timing/ i.e., other concerns of such
magnitude and urgency that all peripheral problems were
being temporarily postponed. The study of the remaining
forty-five (**5) firms was conducted using the data
collection process described In Chapter IV.
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The preliminary screening process subsequently
eliminated an additional twenty-two (22) firms from further
consideration. The primary reasons for their rejection were
the lack of sophistication of their current capital
budgeting procedures and practices and an absence of
detailed historical capital expenditure information. A
detailed study of the remaining twenty-three (23) firms was
made which resulted In four (k) firms being found with
sufficient detail and historical files to warrant an In
depth study of their capital expenditure processes.
It is important to note that a majority of the firms
contacted were In the 197'» edition of the Fortune 500. In
any case/ all of the firms were among the largest in their
respective industries. The twenty-three (23) firms
participating in the detailed study constitute a
representative cross-section of those initially contacted
and include the following industries.
INDUSTRY NUMBER OF FIRMS
Food Products 2
Ralls 3
Non Rail Transport 3
Petroleum 1
Wood Products 3





Fi nancl al 2
Ml seel 1 aneous 1
73

The preliminary Interview was usually conducted with
the President or a Vice President. This was necessary since
typically these were the Individuals Initially contacted
and, more Important, they would make the ultimate decision
as to their firm's willingness to participate. It was
common practice for the Director of Budgets or Capital
Expenditure Plans to be Included In such a meeting since he
was obviously more familiar with the details of the firm's
system and could provide valuable Insight into the
availability and applicability of the historical files. He
was also the principal contact at the working level once
approval to proceed was obtained.
The ensuing more specific interviews were conducted
after a detailed study of a firm. However, any relevant
Information gleaned during the detailed investigation of a
firm was recorded. This second more detailed interview was
accomplished by consulting persons ranging from a machine
operator to a firm's President. However, the principle
source of Information concerning procedures and practices
was normally the Director of Budgets or Capital Expenditure
Plans and his staff.
The following presentation of the empirical data
collected will be based on the detailed information obtained
from the in depth study of four (4) firms supported by the
information gathered during the detailed study of all
twenty-three (23) firms. Consideration of the more subjec-
tive information obtained will be included in Chapter VI.
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5. 1 The Empirical Data Describing the Proposal Origination/
Acceptance Procedures Observed
An Important consideration In the subsequent discourse
Is the scope of the sample upon which the discussion will be
based, I.e., the period of the data as well as the level of
expenditures typically represented within a particular
period. Firm A had files of detailed historical information
dating back to 1971, Firm B to 1968, Firm C to 1966, and
Firm D to 1968. Unfortunately, the data prior to 1969 was
for Firm A non-existent and for Firms B,C and D sparse and
of questionable reliability. Hence, the period of adequate,
detailed historical capital expenditure information is for
Firm A, 1971 through 1974; Firm B, 1969 through 1974; and
Firms C and D, 1969 through 1973.
The breadth of the sample Is limited as a consequence
of economic evaluations for past capital expenditure
proposals being available for only approved discretionary
proposals. Information pertaining to mandatory,
alternative, rejected, and minor proposals was at best
sparse. Consequently, the data from which the following
distributions will be derived includes only those
discretionary proposals submitted and approved during the
aforementioned periods for which an economic evaluation was
on file. For the four firms studied in depth, this
represented approximately eighty percent (80%) of the total
annual capital expenditures for Firm A, fifty percent (50%)




The frequency distributions describing; the present
costs of the proposals obtained from Firms A through D are
reported in Tables 5.1. A through 5.1.D respectively. The
cost displayed represents the upper bound for a particular
level of expenditure. The total number and expected present
cost of proposals for each year of the study are Included at
the bottom of each table.
The present cost of a proposal was ascertained by
computing the present value of all capital outlays using the
proposal's prospective growth rate g(j) as the discount
factor. To determine the expected present cost, the average
of the upper and lower bounds of each range of proposal
costs was multiplied by the fraction representing the
relative frequency that proposals fell within such a range.
5.1.2 Proposal Lives
The frequency distributions describing proposal lives
for Firms A through D are reported In Tables 5. 2. A through
5.2.D respectively. In this case, the life of a proposal Is
defined to be equal to the analysis life, the period of time
over which the proposal was analyzed or economically
evaluated. A discussion of the methods used to estimate
this life will be Included in Section 5.2.2. Those
proposals having estimated lives that were not Integer
values were rounded to the nearest integer and included In
the frequency distribution. The total number of proposals





Firm A's Frequency Distribution of Proposal Costs
COST 1971 1972 1973 1974 1971-197U
10000 1 1 2
20000 2 1 i* 7
30000 6 16 15 3 1*0
uoooo 9 12 11 6 38
50000 5 7 1U 6 32
60000 2 11 8 5 26
70000 2 k 1 5 12
80000 3 1 9 5 18
90000 1 1 7 3 12
100000 k 3 k 11
150000 7 9 13 11 40
200000 3 11 k 9 27
250000 2 2 8 1 13
300000 1 5 1 3 10
350000 2 l* 2 2 10
uooooo 1 1 2
450000 2 1 3
500000 5 1 1 7
550000
600000 3 3
650000 1 1 2

















TOTALS: 51 101 126 69 31*7









Firm B's Frequency Distribution of Proposal Costs















10000 9 11 6 7 1
20000 7 6 12 4 7
30000 2 6 7 6 7
40000 3 k 11 7 9
50000 2 1 5 5 3
60000 1 9 11 15
70000 1 5 7 7
80000 2 1 It 7 4
90000 6 I* 2 7
100000 1 1 1* 5 6
150000 2 2 10 10 15
200000 1 5 8 1
250000 5 1
300000 1 5 3 3
350000 1








































Firm C f s Frequency Distribution of Proposal Costs
COST 1969 1970 1971 1972 1973 1969-1973
3 k 1 2 13110 1 4110 5
1
212 11 5110 3110 1 4
2 2 5 11
2 2 4110 3





1 1 k 3 13
1 1
18 15 12 16 83









































Firm D's Frequency Distribution of Proposal Costs
COST 1909 1970 1971 1972 1973 1969-1973
10000 7 1* 4 15
20000 1* 1 7
30000 2 1 3 1 11
1*0000 1 2
50000 1 1 3
60000 1





200000 1 1 «4 3 9
250000 1 1
300000 1 1



















Firm A's Frequency njstribution of Proposal Lives
PROPOSAL





5 3 l* 5 1 13
6 2 2
7 2 2 k
8 3 1 1 1 6
9 2 6 5 7 20
10 1 30 31 Ik 76
11 8 10 10 3 31
12 26 36 56 33 151
13 2 1 3
Ik 1 2 3
15 2 2
16 1 1 2
17 1 1
18 2 1 1 l»
19
20 1 7 3 3 Ik









30 1 1 1 3




Firm B's Frequency Distribution of Propos.il Lives
PROPOSAL
LIFE 1970 1971 1972 1973 197U 1970-197U10 15 1 7
2 116 5 2 13
3 8 2 6 3 5 2k
U 1 1 3 7 20 32
5 2 2 15 20 21 60
6 3 6 22 17 8 56
7 10 5 7 13
8 10 10 2
9 10 1
10 1 7 17 9 37 71
11 11 15 11 17 1 55
12 1 1 1 2 5
13 2 2
Ik 1 1





20 1 1 3 5




Firm C's Frequency Distribution of Proposal Lives
PROPOSAL
LIFE 1969 1970 1971 1972 1973 1969-197310 1110 3
3 112 8
2 10 k
2 6 5 4 2610 1
2 2
3 12 1 710 1
3 1 2 k 1711 2
210 1 21210
110























Firm D's Frequency Distribution of Proposal Lives
PROPOSAL
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5.1.3 Proposal Prospective Growth Rites
The cumulative distributions of prospective growth
rates for Firms A through D are represented by Figures 5.1.
A
through 5.1.D respectively.
To facilitate the pictorial representation of these
distributions/ proposals were grouped Into growth classes,
H, each of width 0.02. All proposals with prospective
growth rates g(j) greater than or equal to one (1.0) were
Included In growth class H=l and those with growth rates
less than zero (0.00) In growth class H = 52. The average
fraction of capital Invested, f(h) or F(H), for each growth
class H was computed by averaging the fraction of capital
Invested, f(h,t) or F(H,T), in each growth class H over the
years 197U through 1978 for Firms A and B and 1973 through
1977 for Ft rms C and D.
The computer listings showing the values of the capital
remaining invested, AKHT(H,T), and fraction of capital
Invested, FHT(H,T), In each growth class H for each time T;
the total capital Invested, K(.,T) or TOTALS, for each time
T; the average fraction of capital invested, F(H), in each
growth class H; and the corresponding calculations of the
average capital growth rate gbar(H) are tabulated in
Appendix B for the cumulative distributions depicted in
Figures 5.1. A through 5.I.D. The prospective growth rate
reported for each growth class, G(H), represents a lower
bound for each growth class with the exception of growth
class H=52 which has a lower bound of G(H)= -1.0.
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5.1.** S 1 /ins of Cash Flows
Three basic sign patterns for cash flows were
observed. In most cases, the proposed expenditures
required a single disbursement followed by net cash Inflows
thereafter. For all but a few of the remaining proposals,
multiple disbursements during the first few years followed
by net cash inflows thereafter described the cash flow sign
patterns. Those few exceptions to the above schemes had
Irregular signs of cash flows, i.e., the initial cash
outlay was succeeded by net cash inflows, followed by
additional net cash outflows and subsequently by net cash
1 nf lows.
Since Firms A and B used a continuous cash flow
convention, a single disbursement was for them defined to
be either net cash outflows at time zero or during the
first year or a combination of the two. Multiple
disbursements required net cash outflows beyond the first
year.
Tables 5. 3. A and 5.3.B report for Firms A and B,
respectively, the total number of proposals evaluated; the
number of proposals in each of the preceeding cash flow
sign categories; and a breakdown by present cost of the
number of proposals in each category. A comparable
tabulation for Firms C and D is not Included since all of
the proposals obtained from these two firms required a
single disbursement at time zero and none had irregular





Firm A*s Frequency of Cash Flow Sign Categories
1971 1072 1973 1974
A1 1 Categories
Total 51 101 126 60
Cost > $500,000 5 6 22 U
Cost > $1,000,000 k 5 12 3
Single Disbursements
Total Uh 93 106 68
Cost > $500,000 3 10 h
Cost > $1,000,000 2 4 3
Multiple Di shur sements
Total 6 7 19
Cost > $500,000 k 2 12
Cost > $1,000,000 3 3 8
Irregular Disbursements
Total 1 111
Cost > $500,000 1 10
Cost > $1,000,000 1
TABLE 5.3.B
Firm B's Frequency of Cash Flow Sign Categories
1970 1971 1972 1973 1974















































It Is significant to note that In only onp case did the
Irregularities of cash flow signs and the magnitude of the
corresponding cash flows affect the proposal to such a
degree that It was no longer distinguishable as an Increment
of Investment as defined by Oakford (16). The single
exception was a unique expenditure with a net cash inflow
during the first year followed by net cash outflows
thereafter. Such a situation arose as a consequence of a
contractual agreement to pay for the services received over
an extended period of time even though all of the benefits
would be realized during the first year. By Oakford's
definition/ this "capital expenditure" proposal represented
an Increment of borrowing even though it was regarded by the
firm as an Investment proposal.
None of the proposals wi th irregular cash flow sign
patterns occurred as a consequence of the incremental cash
flows representing the prospective differences between
alternatives being evaluated. Instead/ all were the result
of a need for future capital outlays for additional capital
assets or working capital.
5.1.5 Relative Magnitude of Cash Flows
The cash flow information obtained during the in depth
study of Firms A and B indicates that approximately ninety
percent (90%) of the proposals evaluated had uniform
Incremental before tax cash inflows. Both of these firms
used either sum-of-the-years digits, double-declining
balance/ or a combination of these depreciation methods with
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each other or with the strat ght- 1 I ne method. Hence/ the net
after tax cash Inflows were a combination of a uniform
series and a decreasing arithmetic, exponential or
combination series. The remaining ten percent (10%) of the
proposals used a two to three year learning curve for the
Initial cash Inflows followed by uniform cash Inflows
thereafter. The period of time over which capital assets
were assumed to be depreciated for tax purposes, the
depreciation or guideline life, was normally specified by a
firm's Tax Department. This life was typically Included In
the procedures manual for most categories of assets.
Firm A typically assumed that a proposal's salvage
value was equal to zero and that Its analysis life was
greater than or equal to the specified depreciation life.
Consequently, the only deviation from the aforementioned
cash flow scheme occurred when working capital was recovered
at the end of the analysis life. This situation arose In
less than five percent (5%) of the proposals analyzed.
Firm B typically used depreciation lives In excess of a
proposal's analysis life and assumed that an asset was
either retired or sold at the end of the analysis life.
Hence, the cash Inflow during the last year was In most
cases affected by the tax effect of the retirement or the
disposal proceeds, as well as the recovery of working
capl tal
.
Firm C assumed that all Incremental before tax cash
Inflows were uniform and used s tral gh t- 1 I ne depreciation.
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It was also common practice to fully depreciate all capital
assets over the analysis life and normally retire all assets
at the end of their analysis life. Hence / all net after tax
cash Inflows were In this case uniform.
Firm D assumed that all Incremental before tax cash
inflows were uniform and used sum-of-the-years digits
depreciation. Like Firm C, Firm D assumed that all assets
were fully depreciated and normally retired at the end of
their analysis life. In this case, the net after tax cash
Inflows could be represented by a uniform cash flow series
with a decreasing arithmetic cash flow series superimposed.
Because of policy decisions and the practical
application of promulgated capital expenditure
administrative procedures, little, if any, empirical data
existed describing the distributions of allowable delay,
mutually exclusive proposals and contingent proposals.
These policies and practices and their Impact on the
availability of the information sought will be discussed In
the next section of this presentation.
5.2 Parra's Simulation of a Firm's Financial Decisions
Over Time
To evaluate the practical applicability of Parra's
model, It Is necessary to determine whether a firm's
proposal generation process can be represented by an
Independent random sampling from a distribution of
Investment opportunities; If the distributions assumed to
define the distribution of investment opportunities exist
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and are stable over time; and whether the Investment
situations and decision procedures Included In the model are
representative of actual capital expenditure environments
and practices. A discussion of each of these aspects
fol lows,
5.2.1 Proposal Generation Process
Typically/ a firm's capital expenditure process
required at the corporate level a periodic/ subjective
allocation of the available capital resources among the
divisions competing for these funds. Within a division/
authorizations for expenditure were submitted/ as needed/
throughout the budgeting period to be appropriated from the
capital allocated to the division.
The allocation process normally called for the periodic
submission of all division capital expenditure requests to
the corporate group responsible for its coordination. These
requests usually consisted of the title of a specific
proposal or investment concept; a general description; and
an investment category/ I.e./ mandatory or discretionary.
In some cases/ an estimate of the proposal's profitability
was included/ however/ detailed economic evaluations
supporting such estimates were observed in only one firm.
As a matter of course/ the Investment proposals have
undergone an extensive screening and selection process prior
to their submission to the capital budgeting group. Since
the firm's allocation scheme was In essence based solely on
managerial "Insight"/ it was common practice to categorize
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the Investments considered Important to a division, but
Incidental to the corporation, as mandatory thereby ensuring
their Inclusion In the final budget. On the other hand,
discretionary proposals were Informally discussed prior to
their submission to Improve their probability of survival.
Divisions characteristically submitted budgets In excess of
their needs, since to do otherwise would be politically
inexpedient and might possibly result In less funds being
made available as a consequence of the reduced level of
demand.
The division budgets were accumulated at the corporate
level, totals by category were compiled, and the results
were compared to the total funds available for capital
expenditures. The divisional budgets would then be returned
with suggestions for reducing their total demand either by a
percentage or a dollar value. With a new budget constraint
at the division level, the cycle repeated Itself.
It Is significant to note that the above iterative
process was not unique to divisions and the corporation.
Instead, it included departments within a division, entitles
within a department, and so on. Hence, a revised budget
constraint imposed on a division precipitated new
departmental constraints, etc..
The allocation process varied depending on whether the
budget requests specifically Identified the actual
expenditures desired or represented Investment concepts. In
either case, the total funds available for capital
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expenditures were typically reduced by the amount needed to
undertake the major "strategic" Investments conceptually
approved by the firm's decision making group. The remaining
portion of the capital budget was then allocated among the
competing divisions.
In the case of the more general Investment concepts,
the unallocated capital was apportioned based on the policy
making group's subjective estimate of each division's Import
to the firm. This evaluation was usually based on each
divisions contribution to past and present profitability and
growth, future Industry trends, and Its role In future
corporate plans and goals. Hence, the allocation process
was quite subjective with the amount of funds allocated to a
particular division often being determined by an
Individual's power of persuasion rather than on an objective
economic analysis.
On the other hand, the allocation scheme based on the
more specific expenditure requests usually adhered to the
following basic process. The remaining funds were
diminished by the amount needed to finance all mandatory
investment proposals. The capital not consumed by the major
and mandatory proposals was then allocated to the remaining
specific expenditure proposals. The following two
modifications to the foregoing process were observed.
First, funds were allocated only for major and mandatory
proposals. Second, minor proposals did not have to be
explicitly idenflfled. Instead, blocks of capital were
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allocated to the divisions for minor proposals after the
apportionment of funds for major and mandatory proposals,
thereby further reducing the funds available for medium
sized discretionary capital expenditure proposals.
The result of the preceedlng processes was typically a
capital budget represented by a list of conceptually
approved proposals Identified only by a brief, descriptive
title and Investment category. Even though specific
Investment proposals may have been identified, little, If
any, economic evaluations were available. The period of the
corporate allocation process was, for all but two firms, one
year. For the two exceptions, one used a semi-annual
allocation process and the other a monthly process.
It is Important to distinguish between the allocation
and the appropriation of funds. The allocation process
represented the apportionment of capital funds to the major
proposals and divisions competing for them. Allocated
capital entailed the conceptual approval of expenditures,
however, It did not represent an authorization for
expenditure. On the other hand, the appropriation process
Included the submission of authorizations for expenditure
which, If approved, were appropriated from, and subsequently
reduced, the capital funds allocated to the division
submitting the budget request. Hence, the budget limit In
any division was surpassed when Insufficient funds existed
to undertake any additional capital expenditure proposals.
Unlike the foregoing allocation schemes, the
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appropriation process/ or authorization for the actual
expenditure of funds, typically required a justification for
all proposals, an economic evaluation for discretionary
proposals, and the explicit approval of various
organizational levels of management. Proposals were
typically Informally discussed and analyzed prior to the
submission of an appropriation request or authorization for
expenditure. Hence, the actual submission of an
authorization for expenditure and economic evaluation, If
appropriate, was usually a formality that represented an
after the fact documentation of a proposal having prior
verbal approval. Such a situation is supported by the fact
that less than a dozen rejected requests for expenditure
were found on file. It Is also corroborated by the commonly
expressed opinion that the actual appropriation requests
were a formality, with proposals usually having received
Informal approval prior to their submission.
The proposals ultimately implemented appeared to be
those with the most managerial interest. Hence, proposals
that might have contributed more to the future wealth of the
firm, but were less desirable subjectively, were possibly
being suppressed for reasons not based on an objective
economic analysis.
The purpose of the foregoing discussion has been to
describe the basic capital allocation and appropriation
processes observed In order to establish the background
necessary to discuss whether proposals were considered to be
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randomly originated In Industry. The allocation process
observed has been characterized as a procedure where major
and mandatory proposals typically had a prior claim to the
funds available for capital expenditures. Furthermore / the
funds were apportioned subjectively regardless of whether
the proposals were major/ mandatory/ minor or medium sized.
On the other hand/ the explicit approval of a detailed
appropriation request was required for all proposals before
the actual expenditure of funds.
It Is my opinion that the proposal generation processes
observed throughout Industry can not be represented by an
Independent random sampling from a distribution of
Investment opportunities. Such a conclusion Is not Intended
to Imply that the basic process can not be so represented.
Rather/ It suggests that current practices might be more
accurately represented by a conditional random sampling as a
consequence of policy decisions and the common practice of
not formally including proposed expenditures at any stage of
the process unless they have received prior informal
approval
.
5.2.2 Distribution of Investment Opportunities
The following discussion will consider each of the
distributions assumed to be a component of the distribution
of Investment opportunities and analyze the impact of firms'
procedures and practices on their existence and stability
over time. The empirical data reported in the preceeding
section will be used as the basis for the ensuing discourse.
99

5.2.2.1 Distribution of Proposal Costs
The empirical data collected appears to corroborate the
existence of distributions describing proposal costs.
However/ for the reasons discussed in the preceeding
section, the data Is Inadequate for determining their
stability over time. The cumulative distributions of
proposal costs for Firms A and B are depicted In Figures
5. 2. A and 5.2. B for the years 1971 through 1971* and 1970
through 1974 respectively. A curve representing the period
average is also depicted in each figure.
The data obtained from Firm A represented a major
proportion of each years capital expenditures. However, the
curves depicted and the expected present costs reported In
Table 5.1. A indicate that either insufficient information is
available to ascertain the stability of proposal costs over
time or that they do not increase as assumed.
The Information obtained from Firm B on the average
represented only half of each years capital expenditures.
Based on the information reported in Table 5.1.B and the
cumulative distributions depicted in Figure 5.2.B, there
appears to be evidence of an increasing trend in Firm B's
proposal costs. However, the limited period of reliable
information makes it impossible to estimate with any degree
of confidence the growth over time.
The relative frequency distributions of proposal costs
for Firms C and D were reported in Tables 5.1.C and 5.1.D
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firms represented such a small proportion, twelve percent
(12%), of the annual expenditures that the resulting sample
can not logically be assumed representative. Consequently,
no graphs are shown.
In summary, empirical data based only on discretionary
proposals approved during the last four or five years may
not accurately reflect a firm's distribution of proposal
costs nor Is It deemed adequate to ascertain its stability
over time. However, the data collected does appear to
corroborate the assumption that proposal costs are randomly
d i str ? buted.
5.2.2.2 Distribution of Proposal Lives
The cumulative distributions of proposal lives for
Firms A and B are depicted In Figures 5. 3. A and 5.3.B for
the periods 1971 through 19 7t* and 1970 through 197U
respectively. A curve representing an average of these
periods is also included. Based on the plotted results, it
appears that for all practicality the distributions shown
are stable over time. However, for the same arguments as
presented earlier, it is not possible to conclude that they
are constant over time.
The empirical data reported In Tables 5. 2. A through
5.2.D and represented by the following figures for Firms A
and B appears to corroborate the assumption that proposal
lives are randomly distributed for Firms A, B, and C. On
the other hand, the data obtained from Firm P showed
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During the course of this research effort, no
quantitative methods, such as that suggested hy Oakford
(16), were observed either in firms' procedures or in their
practices. Instead, an estimate of a proposal's life was
usually obtained from a listing of average historical lives
of different categories of expenditures that was typically
Included In a firm's procedures manual. These tables of
proposal lives were usually based on manufacturer, industry
or Individual firm's frequency of replacement records rather
than the period of time over which the proposal promised to
be most economical. In the situations where such lists were
not promulgated, a proposal's life was typically based on
the originator's subjective judgement. In either case,
Inconsistency from year to year for like expenditures was
frequently encountered with no associated explanation.
5.2.2.3 Distribution of Prospective Growth Rates
The empirical data collected appears to corroborate the
assumption that proposal growth rates are randomly
distributed. For these distributions, the ability to
ascertain their stability over time is affected by the scope
of the sample as well as the aforementioned problems
associated with estimating proposal lives. Additionally, it
Is suspected that the situation may be further complicated
by the existence of forecasting problems.
The suggestion that the preacceptance cash flow
estimates might, In some cases, be overly optimistic is
based on observed practices for estimating the preacceptance
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cash flows and preparing the corresponding economic
evaluations. It seems to be further evidenced by the fact
that when post-audit Information was available, the
prospective growth rate based on the preacceptance cash flow
estimates was In all cases at least twice as large as the
growth rate based on the corresponding post-audit cash flow
estimates. Whether this Is representative of all
preacceptance cash flow estimates cannot be determined from
the data collected. The existence of such a problem also
seems to be corroborated by the significant difference
between the estimates of firms' average capital growth rates
based on preacceptance cash flow estimates, gbarE, and the
rates of capital growth actually realized, gbarA.
Unfortunately, such a suspicion cannot be corroborated
by empirical data since post-audit procedures were not
consistently applied by any of the firms studied In depth.
Furthermore, there may be other explanations for the
differences between gbarE and gbarA. Consideration will be
given to the possible reasons for these differences In
Chapter VI after the relevant background information has
been presented.
5.2.2.4 Signs of Cash Flows
Since It was not common practice to evaluate the
Incremental cash flows representing the prospective
differences between mutually exclusive proposals, two basic
cash flow patterns emerged. For Firms C and D, all
proposals were assumed to require a single disbursement,
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I.e., a single net cash outflow followed by net cash Inflows
thereafter. On the other hand, Firms A and B attempted to
more accurately estimate the future cash flows and the
periods during which they would be realized. Consequently,
proposals required single, multiple, and Irregular
disbursements.
The data collected and reported In Tables 5. 3. A and
5.3.B for Firms A and B Indicates that roughly two percent
(.2%) of the proposals evaluated had Irregular cash flow sign
patterns, six percent (6%) to eight percent (8%) required
multiple disbursements, and the remaining proposals
typically required only a single disbursement. it Is
realized that the data collected Is limited by the scope and
period of the sample taken and adversely affected by the
common practice of not evaluating alternatives. However,
based on the sample taken, It Is reasonable to assume that a
proposal's cash flow signs can In most cases be represented
by a single net cash outflow and for a few proposals by
multiple, consecutive, net cash outflows with net cash
Inflows thereafter.
5.2.2.5 Distribution of the Relative Magnitude of Cash Flows
The methods described in Section 5.1.5 for estimating
future cash flows were not unique to the four firms studied
In depth. Instead, they apply to the majority of the firms
surveyed. Little effort was typically expended to estimate
variable cash flows beyond three years. The logic was that
any attempt to make better estimates was a waste of time
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because of the uncertainty of the future. Hence / uniform
cash flows were deemed practical and reasonable
approximations of the future.
5.2.2.6 Distribution of Allowable Delay
The practices observed Indicate there was no Indication
of a delay between the time of proposal origination and the
decision to accept or reject. Such an observation Is based
on the following considerations.
First/ in the allocation process no recorded
Information was available to corroborate whether rejected
proposals were ever reconsidered. Second/ since proposals
were typically informally reviewed and approved prior to the
submission of an authorization for expenditure/ it was a
rare exception to find a rejected proposal. In those few
cases where proposals were rejected/ a procedure to ensure
their reevaluation was not needed since they were usually
disapproved for subjective rather than economic reasons.
Lastly, the delay between the submission of an
authorization for expenditure and its acceptance or
rejection depended on the magnitude of expenditure which
established the approval authority. However/ no recorded
evidence was found indicating this period exceeded one month
regardless of the requisite level of approval.
5.2.2.7 Distribution of Mutually Exclusive Proposals
During the period of this research only two sets of
mutually exclusive proposals were found with the possible
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alternatives economically evaluated. Typically, when
alternatives were Identified/ the decision to proceed with a
certain course of action was based on least cost or
subjective judgement. In such a case, the only alternative
to the proposed course of action that was Included in the
economic evaluation was the status quo. It is important to
note that no evidence was collected which would Indicate
that alternatives were being eliminated by a preliminary
economic analysis and screening process.
Most firm's procedures required the identification and
evaluation of economic alternatives. Apparently, these
procedures were either of insufficient detail or they were
not being enforced. In either case, alternative capital
expenditure proposals were being compared subjectively
Ignoring the need for a detailed evaluation of their
prospective economic differences,
5.2,2.8 Distribution of Contingent Proposals
Industry's practices were either to include the
contingent proposal in the economic evaluation of the
principal Investment proposal or submit the contingent
proposal after its principal proposal had been accepted. In
either situation, the contingency was usually not specified
and for the latter case It was not even submitted if the
principal proposal had been previously rejected.
Another problem that arises as a consequence of the
scope of the sample Is determining the number of capital
expenditure proposals originated each year. The inability
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to ascertain a reasonable estimate of this number together
with the difficulties associated with constructing the
distribution of first costs make It virtually Impossible to
estimate the rate of growth of the number of proposals and
proposal first costs. Hence/ sufficiently accurate
Information Is not available to estimate their relative
effect on the growth of the entire generation process.
5.2.3 Investment Situations and Decision Procedures
The Investment situation or expenditure environment
experienced by all of the firms participating In this study
was one of capital rationing. However, due to the common
practice of giving major, mandatory and minor proposals a
prior claim to the funds available and the normal practice
of subjectively allocating these funds, capital budgeting
procedures were not applied.
Capital budgeting procedures could logically have been
utilized for the allocation process had the firms required
economic justifications for all proposed capital
expenditures. Instead, the sequential appropriation process
and the usual practice of not economically evaluating
alternative proposals resulted in the investment situation
observed being equivalent to the consideration of only
Independent proposals.
The measure of worth used most frequently as the
primary measure of a proposal's economic worth was
prospective growth rate. The criterion rate to which It was
compared was typically management's "best" estimate of their
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marginal growth rate plus an added Increment to compensate
for the uncertainty of the future.
Using the data collected and Parra's simulation model,
an effort was made to simulate the capital expenditure
processes of Firms A and D. Even though their investment
situations and decision procedures could be reasonably
approximated by the existing model, it was impossible to
obtain any results that could be correlated to either firm's
actual performance.
The possible reasons that the results could not he
corroborated were the suspected condi
t
ional I ty of the
proposal generation process and the inability to estimate
with any degree of confidence the distributions assumed to
comprise the distribution of investment opportunities.
Furthermore, the limitations of the sample collected made it
impossible to obtain a reasonable estimate of the number of
proposals generated, growth in the number of proposals
generated and growth rate of proposal costs. The net effect
of these problems was the hypothetical firms grew at such a
rate that their capital budgets, proposal costs, and ratio
of budget to first costs were disproportionate to what had
actually happened and could be expected in the foreseeable
future.
It Is important to note that Parra's model is capable
of approximating the decision scheme observed where certain
proposals have a prior claim to the capital available. On
the other hand, the problems of the possible condi tlona 1 I ty
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of the generation process and the difficulties In estimating
the distributions assumed to comprise a firm's distribution
of Investment opportunities may not be so easily solved
since they depend on industry's willingness and ability to
collect the data needed to accomplish such a task,
5.3 A Method for Estimating a Firm's Investment Function
and Determining Its Marginal Growth Rate
The validation of Oakford's proposed method was plagued
by many of the same problems that affected the validation of
Parra's model. The absence of historical economic
Justifications for mandatory/ alternative and rejected
capital expenditure proposals; the suspected suppression of
Investment proposals; and the doubtful reliability of the
cash flow estimates coupled with the lack of post-audit
Information to corroborate their accuracy made It Impossible
to validate his method for quantitatively estimating a
firm's marginal growth rate. On the other hand, the data
collected suggests that a firm's Investment function does
exist and may be stable over time.
The empirical data collected during the survey of
industry has been presented and its impact on the models
being validated has been discussed. The next chapter wi 1
1
report the more subjective information collected followed by
a consideration of some possible explanations for the
differences between firms' average capital growth rates





CAPITAL EXPENDITURE PROCEDURES AND PRACTICES IN INDUSTRY
The following discussion of the capital expenditure
procedures and practices In Industry will be based on the
detailed study of twenty-three (23) firms and In depth
Interviews with forty-three (43) executives of these flrms /
which Included firm Presidents, VI ce-Pres I dents,
Controllers, Directors of Budgets and Capital Expenditure
Plans, as well as numerous other staff and operating
personnel. Throughout the ensuing discourse an effort will
be made to distinguish between opinions and actual
observations, when such a distinction Is deemed significant
and relevant. It Is apparent that certain details could be
observed only In the four (k) firms studied In depth.
However, considerable information was collected supporting
the comparison of all twenty-three (23) firms Included In
the detailed study.
6,1 Administrative Procedures
The administrative procedures observed varied from
unwritten, standard practices to detailed procedures manuals
promulgated throughout the firm. There was no apparent
correlation between the size of a firm and the level of
detail of Its promulgated procedures. If any such
relationship did exist, It Is my opinion that the level of
sophistication and detail was directly related to top
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management's innovative thinking and recept I vennss to new
Ideas, The ensuing discussion will basically follow the
Interview guide used throughout the survey which Is Included
as Appendix A.
6.1.1 Proposal Classification
Capital expenditure proposals were for all practical
purposes categorized as mandatory and discretionary,
however, the definition and scope of each varies from that
presented In Chapter II. The categories most frequently
observed were emergency, profit maintaining or sustaining
and prof 1 1 addl ng.
Emergency Investments Included those capital
expenditure proposals where the only alternative was severe
loss of revenue and the required outlays were relatively
minor when compared to the loss. Hence, the growth rates of
such proposals were obviously high.
Profit maintaining or sustaining proposals were often
construed by management to be mandatory or defensive
Investments In the sense that they were deemed necessary to
maintain the existing level of business. Investments
Included In this category were compliance with government
regulations for pollution control and employee safety,
health and welfare; replacements which were necessary to
maintain current levels of production; Investments to keep
operating costs from Increasing; expenditures to protect
existing revenues by maintaining present levels of produc-
tion; and investments to keep product quality competitive.
115

The argument for accepting mandatory proposals was that
they served to maintain the status quo and their rejection
would result In a subsequent reduction In profitability.
The economic benefits of these proposals were presumed
either to be obvious, I.e., no practical alternative was
available, or vague and difficult to quantify. Hence, It
was common practice to require only a verbal explanation of
the need as the justification for such expenditures.
A thorough Incremental analysis of such a proposal
should demonstrate a growth rate that justifies Its
acceptance even though the ultimate effect of Its
Implementation would be to lower the firm's average capital
growth rate. If a substantial portion of the budget were
spent on such proposals, then the average growth rate of the
profit adding proposals would have to be higher than the
average growth rate of the firm If the firm's average growth
rate were to remain constant.
On the other hand, profit adding proposals were those
capital expenditures considered to improve corporate profits
or add to the growth of the firm by reducing operating
costs, Increasing capacity for producing existing products,
or expanding to manufacture new products. Hence, they were
considered to be the source of the additional profits needed
for future growth and expansion. Since these were the
proposals assumed to have the greatest effect on the firms
future profitability, it was common practice to concentrate
the corporate effort on their economic evaluation and
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anal ys I s.
Because emergency and profit maintaining proposals
typically had a prior claim to the capital available and
normally did not require an economic evaluation as part of
their justification/ It was not uncommon for originators to
categorize their proposals as such to ensure their
acceptance. The subversion of the budgeting process by
erroneously categorizing proposals resulted in a lesser
proportion of the capital expenditures being economically
evaluated thereby Increasing the subjectivity of the capital
expenditure decision making process. The elimination of
this practice was complicated by category definitions
overlapping; firms not really comprehending the significance
of identifying alternatives and accurately estimating their
prospective economic differences; and the absence of viable
systems for evaluating the consistency of actual practices.
The firms recognized conceptually the existence of
contingent proposals. However/ the procedures normally
required them to be combined with the proposal on which they
were contingent and appraised as a single Investment. In
practice/ contingent proposals were always Included in the
principal proposal's justification and follow up proposals
were submitted as independent proposals after the acceptance
of the principal investment proposal. Such a scheme was
possible because of the normal procedure for sequentially
appropriating capital.
It appeared to be common philosophy that to make sound
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capital expenditure decisions alternatives had to be
thoroughly identified and analyzed with the level of detail
of the evaluation varying directly with the magnitude of the
expenditure. Unfor tunatel y, the practical application of
such a concept was observed in only two sets of mutually
exclusive proposals where alternatives were identified,
quantitatively evaluated, and subjected to a pairwise
comparison. Instead, the common course of action was to
delineate economic alternatives and subjectively identify
the "best" proposal. If a firm's procedures required an
economic evaluation, then the "best" proposal was typically
compared to the status quo.
6.1.2 Proposal Origination, Review, and Approval
Based on the results of this survey, there appears to
be a correlation between the magnitude of a proposal and the
level of its origination. Typically, the minor and medium
sized profit adding cost reduction and profit maintaining
replacement proposals were generated by the operating
personnel throughout a firm. These proposals were normally
submitted to maintain a level of service; to delineate a new
or Improved method for carrying out a particular function;
or as part of a routine maintenance, overhaul and
replacement program.
The proposals submitted in compliance with government
regulations for pollution control and employee safety,
health and welfare were usually originated as a consequence
of staff recommendations. Typically, the persons submitting
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these proposals were either the staff personnel recognizing
such a need or the operating personnel affected.
The major profit adding expansion proposals were
normally conceptualized by management with the detailed
submission being the result of a coordinated effort between
staff and operating personnel. Typically, the upper levels
of management were concerned with the firms strategic goals.
Hence, the proposals submitted by the various levels of the
firm were not only to maintain the present desired levels of
operation but to facilitate achieving these long range
objectl ves.
Procedures for stimulating the submission of capital
expenditure proposals varied from the promulgation of
overall corporate objectives to the combination of overall
policies and a routine program throughout the firm for
Increasing productivity and reducing costs. A few firms,
whose divisions were set up as profit centers, had Incentive
commission plans for the division executives. Hence, they
were always striving to reduce costs and find new Investment
alternatives promising higher returns. Even though formal
procedures did not exist in such cases, the pressure from
the top was apparent. One firm's Incentive commission was
applicable to all personnel submitting innovative proposals
which resulted in an increased level of profitability.
The actual preparation and submission of capital
expenditures proposals varied depending on whether It was
for Inclusion In the capital budget or requesting
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authorization for expenditure. In the first case, the
Information sought normally Included a brief descriptive
title, the magnitude and period of expenditure, and In some
cases an estimate of Its profitability. Such procedures
were considered reasonable since at this stage the Interest
was not In Identifying specific proposals and appraising
their economic merit. Instead, the Intent was to accurately
establish the total level of expenditures throughout the
coming budget period.
On the other hand, the appropriation request or
authorization for expenditure was presumed to communicate
the need and justification for a proposed expenditure, as
well as record the approval of the appropriate management
levels prior to the commitment of any funds. The proposal
formats and supporting procedures varied from a free format
with broad, general instructions, to the more specific,
detailed forms and their supporting documentation which left
little to misinterpretation.
In the case of the more general request for expenditure
the minimum Information required was usually a brief
description of the expenditure contemplated; an estimate of
the total expenditure; a statement of the problem and the
proposed solution; a justification for the expenditure; and
the estimated completion date. Typically, the only other
guidance given was that the type and amount of information




In reality/ the practical problems associated with such
broadly defined procedures arose as a consequence of there
being no consistency In proposal submission. Sometimes
minor expenditures were submitted with volumes of
catalogues/ brochures/ technical information/ and other
supporting data while in contrast major/ multi-million
dollar Investments were sometimes supported by only a few
pages of documentation.
The desire for consistency and uniformity had
encouraged a few firms to establish detailed procedures
manuals and forms for the submission of authorizations for
expenditure. The manuals in these cases specifically
Identified the information and level of detail desired and
provided explicit guidance for the preparation and
submission of these requests. Such procedures minimized the
possibility of misinterpretation. These firms were In a
wide variety of businesses/ hence/ complete/ accurate/ well
documented information was deemed a necessity to insure the
equi tabl e cons I derat ion of all proposals.
For example/ some of the forms required by a firm with
detailed procedures were a summary sheet/ letter of
justification/ benefits/ costs/ depreciation and depletion/
capital requirements/ cash flows from operations/ and
determination of measure of worth. Each of the foregoing
was a specific form with detailed instructions for its
completion and submission.
No correlation was observed between firm size and the
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specificity of the administrative procedures manuals and
authorization for expenditure forms. Of the twenty- three
(23) firms Included In the detailed study, six (6) had
rigid, detailed procedures and forms and five (5) used
general, undocumented procedures with free format
authorization for expenditure requests. The detail of the
procedures and forms for the remaining firms varied between
these two extremes. Two of the four firms studied In depth
had detailed procedures and forms, one used general
procedures and free format authorizations, and the last used
specific forms supported by verbal procedures.
In preparing the authorization for expenditure, the
originators were expected to consult with the appropriate
staff departments such as Legal, Personnel, Purchasing, Tax,
etc., for advice on subjects In which they specialized.
Assistance could also be obtained from the corporate group
responsible for coordinating, reviewing and screening the
capital expenditure proposals.
The specificity of the procedures for estimating the
Information needed to measure a proposals economic worth
appeared directly related to the level of detail of the
administrative procedures for the entire capital expenditure
process. Hence, those firms with general procedures had
less specific Instructions for estimating cash flows,
proposal lives, salvage values, etc.. As a result, the
ensuing discussion of the methods for estimating the values
used to compute a proposal's measure of economic worth will
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be based on practices since no written guidance for the more
general procedures were observed.
All but one of the firms considered the cash flows
relevant to such an analysis being only those future
Incremental cash flows that would be created as a
consequence of Its acceptance. The firm not adhering to the
above concept based Its analysis on the costs and revenues
used for financial reporting, thereby Including expense
allocations such as overhead.
The requisite cash outlays were envisioned to consist
of investments In fixed assets, expense I terns, retirement
proceeds, net changes In working capital, and future
obligations. Fixed assets were deemed to include
investments In property, plant and equipment, whereas
expense I terns were those costs incurred prior to and during
the expenditure that were not capitalized for tax purposes
as part of the cost of the fixed assets. The retirement
proceeds were the net cash received from the sale of assets
or the cash flow resulting from the tax saving generated as
a result of an asset being written off or abandoned. The
working capital requirements were usually estimated for each
year of the proposal and the annual net change Included as
an Increase or decrease In the cash outlay In the year
Incurred, In the case where an Investment proposal required
the commitment of funds sometime In the future, firms
typically required the cost of this future obligation to be
estimated and Included in the proposal's justification. The
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future costs could normally be estimated with a reasonable
degree of accuracy since In many cases they were based on
contractual agreements/ purchase options/ current tax laws,
etc.
.
On the other hand/ the problem of estimating the
Incremental cash Inflows expected over the life of a
proposal was not so easily resolved. The primary reason was
the difficulty of forecasting with any degree of certainty
future Incremental revenues/ operating costs/ taxes/ and the
salvage value of assets.
Typically/ revenue projections were based on the best
available estimates of volumes and prices that were likely
to prevail over the life of the proposal. These estimates
were usually based on historical data tempered by current
conditions and considerations. In any case. It was
imperative that they be consistent with projected long term
Industry trends.
Operating costs were comprised of incremental direct
costs/ overhead and operating expenses/ and taxes other than
Income taxes. Projections of these costs typically assumed
constant dollars or escalations at a predetermined rate.
The salvage or terminal value of assets was described
as including the terminal values of plant and equipment/
future value of land/ and the recoupment of working capital.
It was usually Included as a net cash inflow on an after-tax
basis either during or at the end of the last year for which
cash flows were estimated.
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Regardless of the method for estimating the foregoing
capital outlays/ or cash Inflows, It was common practice to
require the underlying assumptions for any estimates of the
future to be Included In the proposal's justification. In
practice, the proposal originators were consistent In
adhering to this requirement.
All but four of the firms assumed that the cash flows
were end of year. The remaining four firms presumed that
the cash flows occurred in equal dally, continuous,
increments during the year. A problem common to all but one
of these four firms was a failure to distinguish between
nominal annual Interest rates assuming continuous
compounding, and effective annual Interest rates. Such a
contention Is based on the tables of discount factors used
by the three firms. In each case, the column heading was
reported as a nominal annual Interest rate, whereas the
discount factors were based on the value of the effective
annual interest rate corresponding to the nominal annual
interest rate heading the column. This resulted In the
measure of worth being Incorrectly reported In terms of a
nominal annual interest rate. It Is felt that a better
measure of the profitability of an investment can be
ascertained from the effective annual Interest rate
corresponding to that investment.
This problem appeared to arise as a consequence of the
three firms simply copying their tables of discount factors
from financial handbooks without understanding the
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derivation of these tables or the Information contained
therein. A discussion of the problem with the appropriate
individuals In each firm confirmed this suspicion. A more
explicit discussion of such a problem and the supporting
theory can be found In Oakford Chapter 3 (16) or Grant &
I reson Appendix A (5).
The more detailed procedures manuals required an
explicit sensitivity analysis be made for major proposals to
determine the effect of errors In the underlying economic
estimates on the value of the measure of worth. The purpose
was to Identify areas of uncertainty and areas of major
Import thereby providing management with a better
understanding of a proposal's probability of success.
Hence, it would facilitate their assessment of the overall
attractiveness of a proposal.
Two of the firms had detailed computer programs for
measuring the sensitivity of a proposal's estimated
profitability to variations in cash flow estimates, economic
life, salvage value, cutoff rate and Income taxes. Four
other firms used high, low and most probable estimates of
the variables they assumed critical to the economic
evaluation. Another firm had procedures for describing the
key factors as probability distributions. Three firms had
sophisticated Monte Carlo simulation models for evaluating
the sensitivity to estimation errors. However, in practice
the foregoing techniques were relegated to a position of
lesser significance receiving little attention or usage.
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The need for emphasizing the practical application of
these established procedures can best be Illustrated by
considering some facts obtained from the In depth study of
Firm B. This firm has computer programs and a simulation
model for conducting a sensitivity analysis for major
expenditures. For all Investment proposals economically
evaluated there was a procedural requirement to perform a
sensitivity analysis on key variables such as salvage value /
economic life/ etc./ and include the results on the
authorization for expenditure request. The only one of
these variables to be considered In the following discussion
will be a proposal's salvage value.
During the period of the study/ approximately fourteen
percent (lk%) of the proposals submitted were sensitive to
the Inclusion of salvage value. That i s, had salvage value
been omitted/ the measure of worth would have indicated that
these proposals were economically unacceptable. An
additional fifteen percent (15%) were marginally acceptable
If the salvage value was omitted. The Indicators reflecting
this sensitivity were omitted for the first set of proposals
sixty-five percent (65%) of the time and in the latter four
percent (U%) of the time. Hence/ Firm B's management was
making decisions using measures of economic worth that were
sensitive to errors In estimating the salvage value for
roughly one third (1/3) of the proposals evaluated with less
than sixty-five percent (65%) of the corresponding
justifications reflecting this sensitivity In any way. It
127

Is Important for the redder to realize that such a situation
was not an exception. Close adherence to promulgated
procedures was not ohserved to be a common practice among
the firms surveyed.
The responsibility for ensuring that established
procedures were being conformed to was vested In the groups
responsible for reviewing the capital expenditure proposals
for reasonableness of preacceptance estlmates / accuracy and
completeness. This review was normally accomplished at
various levels throughout the firm with the final review
being made by the corporate group responsible for
coordinating and planning the firms capital expenditure
program. Typically, this function was either a minor
collateral task or was one of many time consuming duties of
equal Importance. In any case, sufficient personnel and
time were typically not available to accomplish this task in
a manner that would maximize the value of the information
being submitted. The firms studied in depth will be used as
examples of the latent Impact of firms falling to provide
for an adequate review of their Investment proposals.
Firm A had detailed administrative procedures and
authorization for expenditure forms. The established
procedures required a review to be performed on the
proposals at the department, division and corporate level.
At each of these stages there was a group of specialists
whose part time responsibility was to review these proposals
for completeness and technical accuracy.
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An analysis of all proposals/ that were accepted during
the period 1971 through 1 9 7U for which records were
maintained/ Indicated that approximately seventy percent
(70%) of these expenditure requests had Identifiable errors
and/or omissions which resulted in the reported measure of
worth being In error. Thus the various levels of management
were being provided with incorrect or Incomplete Information
on which they were to base their decision a substantial
portion of the time.
Firm B/ much like Firm A/ had explicit procedures
requiring a review at various organizational levels with a
group available at each to accomplish this task. The study
of the proposals submitted during the period 1969 through
1974 revealed that roughly seventy- three percent (73%) of
the justifications submitted were complete but less than one
percent (1%) were both complete and correct.
Firm C/ unlike its two predecessors/ had a large group
of specialists at corporate headquarters whose primary
function was to review all proposals for accuracy and
completeness. A review of all proposals that were accepted
since 1966 and for which records were maintained indicated
that approximately sixty percent (60%) of all the proposals
screened were forwarded to the decision making group with
Incomplete or Incorrect Information on which they were to
base their decision.
It was Impossible to obtain similar empirical data for
Firm D since It did not use detailed administrative
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procedures or forms. Instead, it was one of the firms with
more general requirements that allowed proposals to be
submitted using a free, non-fixed, format.
In all fairness to the four firms studied In depth, It
Is Important for the reader to understand that of the
forty-five (**5) firms expressing their willingness to
participate In this research effort, only four were found
with enough historical Information to warrant an analysis of
sufficient detail to Indicate such problems. Even though
other firms had established procedures and claimed to be
applying them, Insufficient empirical evidence was available
to corroborate the practical application of their stated
procedures. The four firms studied In depth had the
procedures, kept records of past actions, and attempted to
apply the promulgated procedures.
Typically, the Individual errors and/or omissions
observed affected the value obtained for the measure of
worth only marginally. However, when the compound effect of
multiple errors and omissions were considered, the net
effect was often Information of questionable economic value.
Consequently, the Inadequacies of the review process
resulted In management being provided with Information of
marginal value for evaluating the profitability of proposed
Investments which increased the overall subjectivity of the
capital expenditure process.
The periodicity and organizational level of proposal
approval varied for the allocation and appropriation
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processes. For the allocation of the available capital
resources/ all proposals were submitted periodically for
Inclusion In the proposed capital budget. These proposals
being either general Investment concepts or specific
proposals with no supporting economic justifications. In
this case/ the firm's highest decision making group/ usually
the Board of Directors/ would review and ultimately approve
the budget submitted. The sole purpose of this process was
to apportion funds and in no cases did It serve as an
authorization to expend these funds.
On the other hand/ capital was appropriated throughout
the budget period/ as the investment was needed. Because of
the volume of proposals that were submitted requesting
authorization for expenditure/ all of the firms established
various levels of approval authority depending on the
magnitude of the proposed expenditure. Hence/ In this case/
the approval process was for all practical purposes
sequential/ with only those proposals exceeding a certain
magnitude requiring the approval of the firm's highest
decision making group.
None of the firms studied had a hard and fast rule for
acceptance or rejection. The measures of economic worth
were considered to be a viable tool for appraising
management of the estimated profitability of an investment.
However/ they were not the only/ and in many cases, not even
the most important criteria upon which the decision was
based. In other words, a proposal whose measure of worth
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exceeded the acceptance criterion might easily have been
rejected because of management's appraisal of Its risk or
another economically unacceptable proposal might be accepted
In Its place for "strategic" reasons.
A method that was advocated by the firms studied as an
effective means for Improving the reliability of the
forecasting process was to post-audit certain classes of
capital expenditure proposals that had been approved In the
past. The Information from such audits was deemed to be of
value for improving the accuracy of the expenditure process
by Identifying methods for improving forecasting procedures;
evaluating the planning capabilities of managers; and
providing useful Information for analyzing future investment
proposals. In general, its greatest value was considered to
be Its contribution to improving forecasting techniques by
capitalizing on the lessons learned from past investments.
Unfortunately, only two firms were found applying
established post-audit procedures on a consistent basis.
Regretably, other procedural problems precluded studying
either of these firms in depth. The remaining firms
advocated such procedures. However, little evidence was
observed to Indicate that they were in fact being
consistently applied.
6.2 Economics of Proposal Evaluation
An estimation of the incremental contribution to future
profitability expected to accrue as a consequence of
accepting a capital expenditure proposal was typically
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determined on an absolute basis. That Is, the alternative
of maintaining the status quo was the only alternative to
which the proposed Investment was usually compared. Even
though other alternatives were usually Identified, all but
one was usually eliminated after a cursory, subjective
anal ysl s.
The value of Identifying and economically evaluating
alternative proposals was emphasized In only three firms.
The remaining firms touched on the subject, but made little
effort to develop It or delineate specific procedures.
However, In practice, little evidence existed Indicating
that these procedures were being consistently applied.
Only one of all the firms studied had established
procedures for computing the measure of worth for the
Incremental cash flow series representing the prospective
differences between alternatives. This particular firm used
prospective growth rate as Its primary measure of worth. It
acknowledged the need for an explicit incremental analysis
and palrwlse comparison of all alternatives in a set of
mutually exclusive proposals. However, it did not specify
that these cash flows be Identifiable as Increments of
Investment or borrowing. Unfortunately, no justifications
were observed to facilitate analyzing the practicability of
these procedures.
A more detailed study Indicated that generally there
were two reasons for firms failing to objectively compare
economic alternatives. First, was the expressed feeling
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that the cost of such a process might far outweigh any
Incremental benefits that could he derived. Second / because
of the controversy and apparent confusion in the literature
concerning the relevance and accuracy of various measures of
worth when used to compare mutually exclusive proposals, the
practitioners thought that the best way to avoid this problem
was to subjectively decide between alternatives.
The methods for determining the period of the analysis,
the analysis life, included subjective judgement; use of tax
or book life; life of asset or process being replaced; and
the remaining useful life of an asset being replaced. In no
cases were quantitative methods for estimating the life of a
proposal observed.
One firm was using analysis lives as short as five
years for all proposals because of the concern over the
uncertainty of the future. At the other extreme, another
firm utilized analysis lives of fifteen to thirty years for
roughly eighty percent (80£) of all their expenditures where
the cash flows where characterized by a single outflow
followed by uniform inflows. The limitations of such an
approach can best be evidenced by a hand power tool that was
evaluated using an analysis life of fifteen years with no
requirement for overhaul or major repair during this period.
In any case, these firms could logically have evaluated the
errors introduced by the subjectivity of the estimate of
analysis life by measuring the sensitivity of the acceptance
decision to variations in this life. However, such
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procedures were not utilized.
All but two of the firms performed the economic
analysis on an after tax basis. These two firms presumed a
before tax analysis was valid since they were not paying
taxes and expected to remain In a similar tax status for a
few years. This practice implicitly assumed that the
firm's tax status would remain unchanged for the maximum
life of the expenditures being considered. If such an
assumption was reasonable / then the investment policy and
future profitability of the firm might be questionable. If
this policy Is illogical/ then a method for more accurately
reflecting the true economic worth of an Investment proposal
would be to compute after tax cash flows using tax rates
based on the best estimate of the firm's future tax
liability. The remaining firms typically used tax rates of
approximately fifty percent (50%) and the depreciation
method allowed by law that would result In the largest value
of the measure of economic worth.
Unlike the earlier studies by Istvan and Christy, the
results of this research Indicate that In principle there
has been extensive adoption of the theoretically more
correct capital expenditure measures of economic worth. The
measures of worth most commonly utilized as the primary
indicator of a proposed investment's profitability were net
present value and prospective growth rate. However, all of
the firms used one or more secondary measures in conjunction
with their primary measure. A composite of the measures
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observed in practice follows:
PRIMARY SECONDARY
"Simple" Payback Period - 11
"Discounted" Payback Period 1 7
Net Present Value 3
Benef I t Cost Ratio - 9
Prospective Growth Rate 16
Ml seel laneous 3 5
The benefit cost ratio, often referred to as the
profitability, productivity, or present value Index, was
considered a good measure of a proposal's attractiveness in
terms of the number of dollars that would be generated per
dollar of Investment. It was also deemed helpful In
evaluating the relative merit of proposed Investments even
though such a consideration was moot because of the
appropriation process being sequential.
The payback period measures of worth were used solely
as Indicators of risk and liquidity. No instances were
found where they were construed to be fair measure of
prof Itabl 1 I ty.
Only two of the firms were found to be applying their
measure of worth Incorrectly. One firm, using net present
value, was improperly including the financing decision with
the investment decision. Another firm, employing the
measure of worth uniform annual costs, failed to annualize
one time expenses. Capital costs and Incremental benefits
and costs were correctly annualized, but one time expenses




A general observation corroborated by the results of
the In depth study of the four firms, Is that the firms
employing the theoretically more correct capital expenditure
measures of worth supported by detailed administrative
procedures left less to misinterpretation. Consequently,
mistakes that occurred were usually procedural violations
rather than gross conceptual errors.
One of the most controversial subjects In the
literature of capital budgeting and observed to be equally
confusing to the practitioners in industry was the method
for ascertaining the marginal growth rate. The majority of
the firms surveyed claimed to be using a quantitative method
for estimating this rate. The methods that were most
frequently observed during the course of the survey were the
weighted average cost of capital (27); the rate required to
maintain a prescribed price earnings ratio on common stock
(22); and subjective judgement as to the growth rate greater
than the cost of capital deemed necessary to maintain a
certain rate of capital growth.
In reality, the objectivity of the methods used by all
of the firms is suspect. Those firms using the weighted
average cost of capital all hai an equity base in excess of
forty percent C*0%). Determination of the marginal growth
rate was significantly affected by the method used to
estimate the cost of equity capital since none of the firms
showed any stable dividend pattern in the past, and in some
cases dividends were never paid. Hence, the error
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Introduced by the weighting system resulted in estimates of
questionable value.
Based on the survey results, it appears that firms
could be preoccupied with Improving their past estimates of
their marginal growth rate. For example / consider the
following results based on the data collected during the in
depth study of Firm C.
Figure 6.1.C depicts an estimate of Firm C's historical
Investment function which was determined from the preaccep-
tance cash flow estimates for all discretionary capital
expenditure proposals approved during the period 1968
through 1973 that were found on file. During this period/
discretionary proposals represented on the awera^e only
twelve percent (12%) of the annual capital expenditures.
The remaining eighty-eight percent (88%) of the capital was
spent on proposals categorized as being mandatory.
Firm C was undergoing a detailed internal evaluation
process to determine whether their estimate of the marginal
growth rate A, depicted In Figure 6.1.C, was appropriate.
Considerable time and effort was being spent to estimate the
effect of increasing this rate by two percent (2%). The
investment function depicted in Figure 6.1.C indicates that
based on the preacceptance cash flow estimates less than
four percent (k%) of the capital spent for discretionary
proposals, which corresponds to roughly one half of one
percent (1/2%) of the total annual capital expenditures, was
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FIGURE 6.1.C Estimates of FIRM C's Cumulative
Investment and Borrowing Functions
A'/ A plus ten percent (10%).
Figure 6.1.C also illustrates that roughly twenty
percent (20%) of the capital invested in discretionary
proposals was at growth rates less than the incremental cost
of borrowed capital. The resulting loss to the firm is
represented by the shaded area in Figure 6.I.C. The
previously reported problems with Firm C's screening and
review process as well as the substantial portion of the
budget typically categorized as being mandatory expenditures
suggests that the need for a better estimate of the marginal
growth rate might involve a misplaced emphasis.
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6,3 Comparison of Firms' Estimated Versus Actual Performance
It was mentioned In the preceeding chapter that some
originators of discretionary proposals were observed
inflating their estimates of the future cash flow streams.
The commonly expressed reason for such a practice was to
ensure a proposal's acceptance. Such a situation Implies
that either the capital appropriation process may be
primarily subjective or these discretionary proposals were
economically unacceptable or that the marginal growth rates
used may have been too high. It is important to realize
that such practices were not consistent among originators.
That Is, most appeared to make an effort to accurately
estimate the expected profitability of their capital
expenditure proposals.
Such a problem should be solvable by Implementing more
effective preacceptance screening and review and post-audit
processes. These processes should Improve the reliability
of preacceptance cash flow estimates, suppress the circum-
vention of procedures by making originators accountable for
their estimates, and reduce the possibility of economically
unacceptable discretionary proposals being approved. On the
other hand, if the marginal growth rates are in fact too
high, then the combination of an effective review process
and a high marginal growth rate could result in proposals
being rejected that might have been accepted had a more
accurate estimate of the marginal growth rate been used.
A cursory analysis of the marginal growth rates used by
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the firms sampled indicates that perhaps these rates may be
too high since none of the firms used marginal growth rates
less than ten percent (10%), over half used rates in excess
of fifteen percent (15%), and one utilized a rate greater
than twenty-five percent (25%). In all cases, the marginal
growth rate used by a firm was greater than its historical
average capital growth rate and in most cases the marginal
growth rate exceeded gbarA by at least five percent (5%).
Consideration of some possible reasons for these
differences/ as well as the differences between the average
capital growth rates based on preacceptance cash flow
estimates for approved discretionary proposals, gbarE,
vis-a-vls the average rates of capital growth actually
realized, gbarA, follows.
An important consideration In the ensuing discourse Is
the proposal categorization scheme typically used by firms.
The empirical data collected Is based on the preacceptance
cash flow estimates for approved discretionary, profit
adding, proposals. Little, if any, information regarding
preacceptance cash flow estimates for mandatory, profit
maintaining or sustaining, proposals was collected since
typically these proposals were not economically evaluated.
No economic evaluations were found for emergency proposals.
Mandatory proposals have been characterized as being
defensive Investments in the sense that they were deemed
necessary to maintain the present level of business or to
sustain existing revenues. The growth rates of such
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proposals based on an incremental analysis should justify
their acceptance. However/ typically they would not be
expected to contribute to a firm's future profitability and
growth.
The foregoing definition implies that mandatory
expenditures represent a money "sink" with respect to a
firm's future profitability since they would require a
capital outlay but would not generate any future cash
inflows. Such investments could be interpreted to be at
growth rates of minus one (-1.0) wtth respect to a firm's
actual performance.
However, It is conceivable that some mandatory
proposals may generate incremental revenues, i.e.,
contribute to a firm's future profitability. That is,
certain expenditures for mandatory proposals could maintain
the present level of business as well as generate additional
benefits due to increased productivity or reduced costs.
Such proposals could have growth rates greater than minus
one (-1.0) but less than the firm's marginal growth rate.
Another consideration arises as a consequence of the
implicit assumption that the preacceptance cash flow
estimates used to estimate gbarE are deterministic. It Is
possible that certain mandatory proposals are contingent or
"follow on" investments which, due to a proposal
originator's inability to forecast the future with
certainty, were not included in the economic evaluation of
their principal proposal. If such a condition did exist and
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was eliminated/ then the effect would be to reduce the
portton of the budget typically appropriated to mandatory
expenditures. Also/ the estimate of gbarE would be expected
to decrease since these contingent or "follow on" proposals
would be Included In the economic evaluations of the
principal proposals whose revenues they are protecting.
Furthermore/ the observed practice of profit adding
proposals being Incorrectly categorized as mandatory to
ensure their acceptance results In a portion of the
so-called mandatory expenditures actually contributing to a
firm's future profitability and growth. Hence/ the portion
of the budget typically appropriated for mandatory
proposals/ which Is presumably Invested in a money "sink"/
should be reduced by an amount representing those proposals
Incorrectly categorized.
For example/ the average portion of the budget spent on
proposals categorized as being mandatory by Firms B/ C, and
D over the period of the study has been reported to be
approximately fifty percent (50%)/ eighty-eight percent
(88%)/ and eighty-eight percent (88%) respectively. It is
suspected that many proposals were Incorrectly categorized
In these firms. Such a suspicion is based on the
reasonableness of the assumption that a major firm's future
profitability and growth could be based on a minor portion
of each years capital expenditures. It appears to be
corroborated by an observed Inconsistency over time in the
categorization of like expenditures with no apparent
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explanation for such discrepancies.
At this point It may be appropriate to use a numerical
example to Illustrate some possible effects of the foregoing
considerations. It Is to be understood that the example Is
hypothetical and Illustrative and It Is not Intended that
the results of such a simple example be generalized.
Instead/ Its purpose Is simply to Illustrate the possslble
effect of the foregoing considerations on the values of
gbarE and gbarA.
The empirical data collected during the In depth study
of Firm A will be used as the basis for the example and the
ensuing discussion. This data represents approximately
eighty percent (80%) of Firm A's total annual capital
expendl tures.
An estimate of Firm A's historical investment function
based on the preacceptance cash flow estimates for all dis-
cretionary proposals found on file that were approved during
the period 1971 through 197U is depicted in Figure 6. 2. A.
The average capital growth rate based on the preacceptance
cash flow estimates/ gbarE/ Is approximately thirty percent
(50%), the actual average rate of capital growth/ based on
the last five years data published In the annual reports to
stockholders/ gbarA/ Is approximately ten percent (10%).
The example Included in Table 6.1. A is based on an
actual average capital growth rate gbarA=.10/ an average
prospective capital growth rate gbarE=.30/ eighty percent
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FIGURE 6. 2. A Estimate of FIRM A's Cumulative
Investment Function
proposals at the growth rate gbarE=.30, and the remaining
twenty percent (20%) of all capital expenditures being for
mandatory proposals at the growth rate minus one (-1.0)/
corresponding to a money "sink". The funds available for
capital expenditures at the beginning of each year is approx-
imately ten percent (10%) of the total capital Invested at
the end of the preceedlng year. The term "fraction" denotes
the fraction of total capital Invested at the beginning and
end of each year at the growth rates corresponding to the
estimates of gbarA/ gbarE/ and the money "sink".
The example assumes that Firm A had 100 units of
capital Invested at the end of 1970 and that prior to 1971
1U5

all capital was Invested at gbarA. Starting at the
beginning of 1971 / all capital Is assumed to be invested In
discretionary and mandatory proposals. Furthermore / each
year's capital budget is assumed to comprise cash throw offs
from each of the preceeding investment categories and to be
equal In value to ten percent (10%) of the total capital
invested in each of these categories at the end of the
preceeding year. Hence/ at the beginning of 1971/ 90 units
of capital would remain invested at gbarA/ 8 units of the 10
unit capital budget would be invested in discretionary
proposals at gbarE/ and the remaining 2 units of the capital
budget would be spent for mandatory proposals at the growth
rate corresponding to a money "sink".
At the end of 1971/ a total of 109. 4 units of capital
would be Invested/ which corresponds to 99 units at gbarA
and 10. 4 units at gbarE. Hence/ at the beginning of 1972/
10. 94 units of capital would be available for capital
expenditures/ which comprises 9.9 units of cash released
from prior investments at gbarA and 1.04 units from capital
invested at gbarE. The proportion of the capital budget
allocated to discretionary and mandatory proposals is
assumed to remain constant. Hence, at the beginning of
1972/ 89.10 units of capital would remain Invested at gbarA/
9.36 units of capital would remain invested at gbarE and
8.75 units of the capital budget would be Invested at gbarE/
and the remaining 2.19 units of the capital budget would be





Estimate of Firm A*s Rate of Capital Growth
CAPITAL
gbarA gbarE "sink" TOTAL GROWTH
YEAR 10% 30% -100% CAPITAL RATE
1970
END 100.00 0.00 0.00 100.00






























The results of this example Indicate an Increasing
trend in the firm's hypothetical average capital growth
rate, which was determined to be .094, .111, and .129 for
the years 1971 through 1973 respectively. Similar
computations were made based on the empirical data collected
during the In depth study of Firm C. In this case,
gbarE=,38, gbarA=.05, the capital budget was equal to
approximately ten percent (10%) of the total capital
Invested at the end of the preceeding year, and the
proportion of the budget typically spent for mandatory
proposals was eighty-eight percent (88%). The corresponding
hypothetical average capital growth rates based on Firm C's
data were -.038, -.033, and -.027 respectively.
The difference between the results obtained from the
numerical example using Firm A's preacceptance cash flow
estimates and its actual capital growth rate, gbarA, of ten
percent (10%) could be explained substantially by the
simplifying assumptions of such an example. On the other
hand, there are other possible explanations for these
differences that should be considered.
The slight increase In the estimate of Firm A's average
capital growth rate could be a result of the estimate of the
average prospective growth rate, gbarE, being too high.
Such a problem could arise as a consequence of a forecasting
probl em.
The assumption that all mandatory expenditures
represent a money "sink" could also have affected the
11*8

results obtained from this example. The possibility of
certain proposals In this category actually contributing to
future profits has already been discussed. The effect of
such a consideration would be to reduce the proportion of
capital Invested In the money "sink". Hence / the firm's
hypothetical average capital growth rate would be greater
than the values determined.
It is Important to note that no proposals were observed
during the In depth study of Firm A that Indicated that the
firm's proposal categorization scheme was Intentionally
being subverted.
Furthermore/ the common practice of not economically
evaluating alternative capital expenditure proposals could
result In a bias In the estimated Investment function. That
is, the practice of basing the choice between alternatives
on considerations other than an objective economic analysis
could result in alternatives being rejected without economic
evaluation that might contribute more to the firm's future
profitability than the proposal actually accepted. The
possible effect of such practices would be to reduce the
prospective average capital growth rate, gbarE. Elimination
of such a bias in the investment function could result In a
corresponding Increase In the value of gbarE, as well as the
average growth rate of the preceedln? example.
The assumption that all mandatory capital expenditure
proposals represent a money "sink" significantly affects the
results obtained using Firm C data. Such a decline In the
Ut9

actual average rate of capital growth cannot be corroborated
by past performance. Fur thermoro / these results surest
that erroneously categorized proposals and mandatory
Investments that actually contribute to future profitability
might comprise a significant portion of Firm C's mandatory
expend I tures.
The foregoing discussion indicates that a possible
reason for the great difference between the average capital
growth rates based on preacceptance cash flow estimates for
approved discretionary proposals/ gbarE, and the actual
average rates of capital growth, gbarA/ is that mandatory
proposals affect the determination of these two rates
differently. Mandatory proposals were not included in the
estimates of gbarE for the firms studied in depth since
little preacceptance cash flow information was available
describing such expenditures. On the other hand, such
expenditures were Implicit In the computation of firms'
actual rates of capital growth. However/ it is Important to
note that this may not be the only reason for such
differences •
Based on the foregoing discussion/ one might also
conclude that the marginal growth rates used by the firms
may be reasonable. Again the impact of proposal
categorization schemes; the suspected existence of a
forecasting problem; and the common practice of not
economically evaluating alternatives could significantly
affect such a conclusion. Furthermore/ the absence of
150

validated, quantitative methods for determining a firm's
marginal growth rate results in no standard being available
to which their estimates of this rate can be compared.
Without more complete Information about alternative/
contingent/ rejected/ mandatory/ and minor proposals and
post-audit information to corroborate the reliability of the
preacceptance cash flow estimates/ It would be Impossible to
resolve these differences and determine the effect of the
aforementioned factors on a firm's estimated vis-a-vis
actual performance. The availability of such information
depends on the willingness and ability of actual firms to





7. 1 Applicability of the Models Beinr Evaluated
Insufficient empirical data was available to either
validate or Invalidate the basic suppositions of Parra's
model for simulating a firm's financial decisions over time
and Oakford's proposed method for estimating a firm's
Investment function and determining its marginal growth
rate. The data was Inadequate to validate these methods for
the following reasons.
First, It appears as though the proposal generation
processes observed cannot be represented by an independent
random sampling from a distribution of investment
opportunities because of the normal procedure for
subjectively allocating capital and the suspected consequent
suppression of capital expenditure proposals. However, it
seems that the suspected cond i t I onal I ty of the proposal
generation process is not indicative of the basic processes,
but rather a consequence of personnel failing to adhere to
prescribed procedures.
Secondly, it was not possible to estimate wi tb any
degree of confidence the component distributions assumed to
comprise the distribution of investment opportunities for
any of the four firms studied In depth. This situation
arose since little, If any, of the requisite empirical data
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was available prior to 1971; economic evaluations were
typically available for only approved discretionary
proposals; the suspected subversion of firms' proposal
categorization schemes; little, If any, Information existing
for mutually exclusive proposals since the choice between
alternatives was typically based on subjective
considerations; the suspected existence of a forecasting
problem and an absence of post-audit Information either to
deny Its existence or determine the resulting bias
Introduced; and the Inadequacy of the proposal screening and
review process and the Impact of the respective errors
Introduced. The magnitude of these problems and the overall
subjectivity of the capital allocation and appropriation
process resulted In inadequate data being available to
accurately estimate the composite distributions and
ascertain their stability over time.
On the other hand, substantial Information was obtained
describing capital expenditure processes In Industry. The
Information gathered represents the only known collection of
any such empirical data describing actual capital
expenditure processes. It is hoped that It will provide
Insight into these processes and be of value to future
endeavors In this area.
Since the underlying assumptions of Parra's model were
neither validated nor disproved, it is suggested that its
practical effectiveness might be evaluated further by making
the modifications necessary to represent the decision
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procedures and Investment situations observed. Additional
tests might then be conducted considering as variables the
Input factors that could not be ascertained with any degree
of certainty from the data collected. The Impact of the
practical problems associated with estimating these factors
on the model might then be evaluated.
7.2 Capital Expenditure Procedures and Practices in Industry
The first finding deemed significant is that the more
sophisticated and theoretically advocated capital
expenditure decision making procedures appear to be
generally accepted in industry. Unfortunately/ the
practical application of these procedures often resulted in
clerical errors, omissions and noncompliance with
promulgated procedures that may severely limit their value.
Such a situation was usually a result of the proposal review
process either being inadequate or carelessly applied.
The data collected also suggests that some
preacceptance cash flow estimates could be inflated and
proposal categorization schemes subverted to ensure the
acceptability of certain capital expenditure proposals. The
errors observed were not consistent since the practice of
Inflating the preacceptance cash flow estimates or
erroneously categorizing a proposal, to ensure its
acceptability, was not commonly applied by all personnel
wl thl n a f i rm.
To eliminate the subjectivity and dispersion of results
caused by the aforementioned problems, firms need to
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Impl enent and enforce effective preacceptance-audl t and
post-audit procedures. The establishment of effective
preacceptance screening and review procedures/ to ensure
that proposals are correctly and consistently categorized/
and that the Information presented to the decision maker Is
accurate and reliable/ Is essential to the overall
effectiveness of a capital expenditure process. The group
responsible for the successful accomplishment of this task
should be required to continually strive to improve the
quality/ consistency/ and technical accuracy of the economic
justifications. Failure to do so could negate the need for
such a group since their efforts might be characterized as
gestures of questionable worth.
Even though the benefits of implementing an effective
post-audit program were nominally accepted throughout
Industry/ the evidence required to verify the practical
application of such a process was virtually non-existent.
Typically/ considerable effort was being expended to
emphasize the complexities of implementing an effective
post-audit program. However/ little positive energy was
being spent to determine how such a process might be
effectively applied.
The momentum for such a change will have to originate
with the decision makers in a firm/ not with the proposal
originators or screening and review groups/ since such
procedures would review the latters ability to forecast and
their compliance with established procedures. The decision
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maker stands to benefit most from the Implementation of an
effective preacceptance and post-audit program since it
would improve the quality of the information on which he
should base his decision. However/ until top-level decision
makers are made aware of the merits of such programs, It is
suspected that little effort will be expended to implement
these programs.
Of comparable concern Is the usual practice of proposal
originators' failing to identify and objectively evaluate
alternative proposals, A cursory examination and comparison
of alternatives based on first cost or subjective
considerations could result In factors being overlooked that
would lead to an alternative proposal being rejected for
subjective reasons when It is economically preferable. It
also violates the basic premise that the selection between
alternatives should be based on their prospective
differences. However/ more important/ such practices could
imply that firms' proposal origination schemes may lack the
creativity/ originality and depth needed to ensure the
continual generation of the promising investments requisite
for their future profitability and growth.
The last finding deemed to be of practical import is
that the emphasis in the capital expenditure process appears
to be misplaced. Firms' were typically concerned either
with the accuracy of their estimate of the marginal rrowth
rate or the relative effectiveness of various capital
expenditure decision making procedures basinr such a
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comparlslon on simple/ numerical examples. These factors
are Important and Parra's research suggests methods for
Investigating the relative Importance of such factors.
However, the peripheral practical problems, operating
environment, and decision procedures must all be considered
and each put Into its proper perspective.
The suspected existence of forecasting errors; the
number of omissions and clerical errors in the economic
justifications; the failure to evaluate economic
alternatives; the suspected subversion of proposal
categorization schemes, etc., indicate that firms may be
getting mired in the details of their capital expenditure
process while being overwhelmed by problems of significantly
more import.
In summary, firms appear to be accepting the
theoretically more correct capital expenditure procedures.
However, typically the peripheral practical problems and
environmental factors introduced errors that could
unnecessarily limit the value of these procedures. To
eliminate the foregoing problems, firms need to implement
effective preacceptance and post-audit procedures as well as
a periodic, detailed review to evaluate the effectiveness
and applicability of their promulgated procedures.
7.3 Suggestions for Further Research
The modifications and experiments considered to be of
value to the development and future practicability of
Parra's model are those necessary to encomoass the decision
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procedures/ Investment situations and the restrictions
Imposed by the type and volume of data collected during the
survey of Industry. Industry's Interest in this model
coupled with their need for such methods characterize the
necessity for undertaking the suggested extensions.
The recommended modifications are to Include the
measure of worth "discounted" payback period and make the
changes necessary to approximate the capital allocation
scheme observed where certain categories and types of
proposals have a prior claim to the available funds and the
remaining capital Is allocated sequentially. This could be
accomplished by reducing the total capital available for
capital expenditures by the average proportion of the budget
or dollar value typically allocated by a firm to mandatory
type Investments. The average growth rate at which these
funds were assumed to be Invested would typically be very
small. However, to eliminate the possibility of Introducing
a bias, this growth rate could be Input as a variable and
the sensitivity of the results to errors In Its estimation
and the magnitude of the dollars allocated to these
proposals determined.
The remaining funds would be further reduced by the
total amount required to finance all major capital
expenditure proposals. To approximate the typical
allocation scheme, It would be necessary to modify Parra's
model to generate major proposals sequentially, batch them,
and make the decision to accept or reject periodically, at
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the beginning of the next budget period after allocating
capital to mandatory proposals and before allocating any
funds to medium and small sized discretionary proposals.
The proposals to be Included in the batch of major proposals
would be those generated whose first cost exceeds a
predetermined dollar value. The remaining funds v/ould be
allocated as medium and small proposals are generated /
sequent I al 1 y, until Insufficient funds exist to undertake
any additional Investments.
A variation to the foregoing allocation scheme would
allow those medium and small proposals rejected due to
Insufficient funds to be batched until the beginning of the
next budget period. This batch of proDOsals would be
considered after the batch of major proposals and prior to
generating any new proposals. This change v/ould facilitate
estimating the Impact of the suspected policy whereby the
origination of profitable proposals is surpressed because
Insufficient funds remain to undertake any of them.
The additional experiments deemed to be of value
Incorporate the foregoing modifications to facilitate the
comparison of the decision procedures, investment
situations, and timing schemes observed in industry to those
already included in the model. Equally important is the
need to conduct additional tests to compare the relative
effectiveness of alternative decision procedures and measure
their sensitivity to errors in estimating the marginal
growth rate and the distribution of investment opportunities.
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More specifically/ it would be desirable to conduct
experiments similar to Parra's tests nine (9) and ten (10)
to evaluate the Impact of errors in estimating the marginal




a. MPV using Prospective Present Worth
b. MPV using Net Present Value
c. ROGR with a cutoff rate
d. ROGR with no cutoff rate
2. Sequential decisions with mandatory and major
proposals having a prior claim on the funds
aval lable
a. Prospective Present Worth
b. Net Present Value
c. Prospective Growth Rate
3. Same as 2 except allow batching of medium and
small proposals rejected because of insufficient
funds
a. Prospective Present Worth
b. Net Present Value
c. Prospective Growth Rate
The second set of experiments would be conducted to
measure the sensitivity of the foregoing test results to
errors in estimating the distributions assumed to describe
the distribution of investment opportunities and the other
input factors that could not be determined wi th any decree
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of certainty from the empirical data collected. This would
Include as a minimum:
1. Distribution of first costs
2. Distribution of growth rates.
5. Distribution of mutually exclusive proposals
Since little/ If any, Information was available
describing mandatory, rejected, and mutually exclusive
proposals and because of the limited period of reliable
data, it was Impossible to construct the foregoing
distributions with any degree of confidence. Furthermore,
the data collected was Inadequate for determining the number
of proposals generated, the growth In number of proposals
generated, and the proportion of growth to be split between
proposal first cost and growth In number of proposals.
Hence, It Is necessary to measure the effect of errors in
estimating the Input variable APGR,
Another Droblem arises as a consequence of the large
number of proposals typically generated during a budget
period by a large firm. An Input variable AVCST was
Included in Parra's model as a factor for scaling up or down
the distribution of first costs. The scale factor AVCST was
necessary to compensate for the restriction on the maximum
number of proposals that could be generated during any
budget period.
Preliminary tests requiring AVCST scale factors between
thirty (30) and forty (kO) resulted in what appeared to be a
disproportionate amount of funds being invested at idelta.
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Such a phenomenon seempd to be a consequence of the
requirement to allocate the available capital funds to a few
proposals with scaled first costs obtained by randomly
sampling from a distribution of first costs, whereas, In
reality, the funds available were allocated to many
proposals with unsealed first costs.
A large scale factor is considered to be a necessity
because of the model's restriction on number of proposals
and the large number of proposals typically generated by a
firm. Hence, It Is Important that the Impact of large scale
factors on the results of the model be determined.
The last, and perhaps the most important,
recommendation Is that a concentrated effort should be made
to convince the executives in Industry of the merits of
Implementing and enforcing an effective capital expenditure
process. Such a process should assist them to allocate more
efficiently their capital resources and, if adhered to,
might make available the information needed to evaluate the
models developed by Parra and Oakford. Failure to convince
them to undertake such an endeavor could result in the
empirical data needed to evaluate the practicability and
relative effectiveness of various capital expenditure








a. Are there various classes or types of capital
expenditure proposals Identified within the
firm?
b. How are mutually exclusive and dependent
proposals classified and submitted?
2. Proposal Origination
a. Who are the originators of capital expenditure
proposals within the firm?
b. Does the position of the originator have any
effect upon the processing or acceptance of a
proposal
?
c. Are there any specific efforts made to
stimulate origination?
d. Are there any specific procedures for the
origination of major proposals that are to be
Implemented in the distant future?
3. Proposal Preparation and Submission
a. Is there a specific form to be used for the
origination of capital expenditure proposals?
b» What assistance is available for preparation
and submission of capital expenditure
proposals?
c. Is the originator solely responsible for the
proposal preparation?
(1) If not, where else might the assistance or
Information be obtained?
d. What is the normal procedure for estimation of
cash flows and their timing?
(1) What is the source of this information?
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e. What is the time pattern of proposal
subml ss i on?
(1) Is It at specified points In time or
randomly as analysis Is completed?
U. Proposal Review and Decision
a. Is there a person(s) specifically responsible
for screening and reviewing capital expenditure
proposa 1 s?
(1) If so, Is this a part or full time
function?
b. Describe this function briefly, In terms of
authority and responsibility.
c. At what level or function within the firm is
final approval given for a capital expenditure
proposal
?
d. Does any person(s) have the authority to accept
or reject a proposal even though It may
contradict the firm's policy for acceptance of
a proposal
?
e. What Is the time pattern of proposal approval?
(1) Is it at specified points in time, or
randomly as the analysis is completed?
f. Are originators kept aware of the current
standing of their proposals?
g. is a file for accepted proposals maintained?
(1) If so, where and for how long?
h. Are rejected proposals considered void once
they have been rejected, or are they held for
reconsideration?
(1) If held, for how long a time?
(2) If they are not held, what Is done with
them?
5. Capital Budgeting
a. Does the firm make use of a capital expenditure
budget?
b. If so, what Is Its nature? (Short range, long
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ranee, or combination of both)?
c» What Is the time pattern of budget submission
and approva 1
?
(1) Is It at specified points In time or does
It occur randomly over time to meet a
specific demand for funds?
d. Are there any procedures established for
allocating funds for an accepted major
proposal(s) that Is to be Implemented In the
distant future?
(1) If so, what is the usual effect on the
present capital budget?
(2) What is the normal source of funds for
such future capital expenditures?
e. When money is left over from a budget/ what is
done wi th i t?
(1) If reinvested/ for how long and at what
rate?
f. How is the amount of money available for
funding capital expenditures determined?
g. What Is the primary source of funds for the
capital budget?
h. What Is the firm's dividend policy and how
does It affect the funds available for the
capl tal budget?
6. Expenditure Control
a. Does the firm have a method of controlling the
relationship between dollars approved for a
proposal and the dollars actually spent carrying
I t out?
b. Does the firm compare the actual length of time
before the project is in operation with the
time estimated?
7. Post-audit
a. Is there any attempt to compare actual cash
flows with those estimated and approved?
(1) If SO/ when are such studies performed?
165

(2) What Information is sought?
(3) Who originates and reviews such studies?
(k) What use is made of the studies performed?
b. Do results of the post-audits show when cash
flows actually occur over time, or is the
assumption made that all cash flows occur at
the end of the year?
B. ECONOMICS OF PROPOSAL EVALUATION
1. The Determination of Advantage
a. Is the analysis done on an absolute basis or
In relation to alternative courses of action?
b. How Is the period of the analysis determined?
c. Is the analysis done on a before or after tax
basl s?
(1) What determines the choice?
(2) What is the assumed tax rate?
d. What method(s) of depreciation Is assumed for
the economic analysis, If any?
(1) What Is the basis for this choice?
e. Are the estimated cash flows based on averages
or expected values?
f. Is there any way to determine the actual timing
of cash flows?
2. The Measure of Acceptability
a. Does the firm require capital expenditure
proposals to satisfy some measure of
acceptabi 1 I ty?
b. If yes, Is the measure of acceptability one of
the fol low! ng?
(1) A maximum payback period
(2) A simple rate of return
(3) Discounted cash flow rate of return




(6) Any other measure
c. What is the maximum payback period or minimum
rate used for the measure of acceptability?
d. Are alternative or secondary measures of
acceptability utilized?
(1) If so, what is the acceptance criteria?
(2) How Is the alternative used in conjunction
with the primary method of evaluation?
e. What are the reasons for using the measure(s)
indicated?
f. If the firm does not use a time-adjusted
approach or a formula:
(1) Are the responsible personnel within the
firm familiar with either or both concepts?
(2) If so, what are the reasons advanced for
not using one or the other, or both, of
the approaches?
g« Does the firm vary the acceptance criteria or
measure of acceptability according to the
nature of the project being evaluated? (For
example, are high risk projects required to
meet more stringent acceptance criteria?)
(1) If so, what are the differences?
(2) How Is risk measured?
h. Does the firm vary the acceptance criteria or
measure of acceptability for various divisions
or departments?
(1) If so, why and what are the criteria and
standards used?
I. Does the scarcity or abundance of opportunities
for profitable investment affect the firm's
acceptance criteria?
j. If the acceptance criteria for the firm Is
based on a rate of return, how is this minimum
rate of return determined?




(2) Is ft affected by changes in borrowing
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